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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

The purpose of the Design Analysis Report (OAR) is to provide the basis of design for remedial actions at

Operable Unit 1 (OU-1) at the Naval Weapons Station Earle (NWS Earle), in Colts Neck, New Jersey.

This OAR was prepared by Brown and Root Environmental (B&R Environmental) under the

Comprehensive Long-Term Environmental Action Navy (CLEAN) Program, Contract No. N62472-90-D-

1298, Contract Task Order 0289.

1.2 BACKGROUND

NWS Earle is located in Monmouth County, New Jersey, approximately 47 miles south of New York City.

Sites 4 and 5, which comprise OU-1, were historically used by the Navy for disposal of municipal and

industrial wastes. After disposal activities at each of these sites were discontinued, each site was graded

and revegetated.

A series of remedial investigations were conducted to determine the nature and extent of contamination at

'----" Sites 4 and 5. The results of these investigations concluded that groundwater in the vicinity of each site

was impacted by metals and organic compounds. A feasibility study was later conducted for Sites 4 and 5

to determine potential remedial actions for the sites. The selected remedial action for Sites 4 and 5 were

presented in the Proposed Plan for OU-1, dated March 1997. The Proposed Plan selected capping as the

preferred remedial alternative, consistent with the EPA presumptive remedy for municipal landfills at

military installations. The Record of Decision for OU-1, dated July 1997, selected capping as the remedial

action for Sites 4 and 5. Proposed remedial actions at Sites 4 and 5 included the following components:

• Installation of a low permeability cap at each site to reduce rainwater infiltration and associated

leachate generation, promote surface water drainage, and provide isolation of the waste materials

from humans and the surrounding environment.

• Implementation of institutional controls to restrict future use of each site as well as impacted

groundwater associated with each site.

• Implementation of long-term periodic monitoring to assess contaminant status and to determine when

remedial action objectives are achieved.
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The purpose of the OAR is to summarize and present the results of activities related to design of landfill

caps for Sites 4 and 5. The Environmental Permits Report and the Erosion and Sediment Control Plan

have also been prepared and are submitted under separate cover.

1.3 DESIGN ANALYSIS REPORT ORGANIZATION

The following highlights the information contained in each section of this Design Analysis Report.

• Section 1.0 provides an introduction and summary of the basis of design.

• Section 2.0 summarizes site characteristics, including site history, and surface/subsurface soil and

~ydrological characteristics, and remedial investigations of NWS Earle.

• Section 3.0 summarizes site characteristics including a site history, and surface/subsurface soil and

hydrological characteristics, and remedial investigations at Site 4.

• Section 4.0 summarizes site characteristics including a site history, and surface/subsurface soil and

hydrological characteristics, and remedial investigations at Site 5.

• Section 5.0 summarizes the results of the Pre-Design Investigation.

• Section 6.0 summarizes design requirements for the remedial action.
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2.0 NWS EARLE

2.1 BACKGROUND

NWS Earle is located in Monmouth County, New Jersey, approximately 47 miles south of New York City.

The station consists of two areas, the 10,248-acre Main Base (Mainside area), located inland, and the

706-acre Waterfront area (Figure 2-1). The two areas are connected by a Navy-controlled right-of-way.

The facility was commissioned in 1943, and its primary mission is to supply ammunition to the naval fleet.

An estimated 2,500 people either work or live at the NWS Earle station.

The Mainside area is located approximately 10 miles inland from the Atlantic Ocean at Sandy Hook Bay in

Colts Neck Township, which has a population of approximately 6,500 people. The surrounding area

includes agricultural land, vacant land, and low-density housing. The Mainside area consists of a large,

undeveloped portion associated with ordnance operations, production, and storage; this portion is

encumbered by explosive safety quantity distance arcs. Other land use in the Mainside area consists of

residences, offices, workshops, warehouses, recreational space, open space, and undeveloped land. The

Waterfront area is located adjacent to Sandy Hook Bay in Middletown Township, which has a population

of approximately 68,200 people. The Mainside and Waterfront areas are connected by a narrow strip of

land which serves as a government-controlled right of way containing a road and railroad.

Operable Unit 1 (OU-1) consists of two former landfills located in the Mainside area (Figure 2-2): the

landfill west of "D" group (Site 4) and the landfill west of the Army barricades (Site 5). The OU-1 sites were

grouped together based on similarities of waste volumes, types of contaminants, and the potential for

contaminants to migrate to human and/or environmental receptors.

2.2 SUMMARY OF SITE CHARACTERISTICS

NWS Earle is located in the coastal lowlands of Monmouth County, New Jersey, within the Atlantic

Coastal Plain Physiographic Province. The Mainside area, which includes OU-1, lies in the outer Coastal

Plain, approximately 10 miles inland from the Atlantic Ocean. The Mainside area is relatively flat, with

elevations ranging from approximately 100 to 300 feet above mean sea level (MSL). The most significant

topographic relief within the Mainside area is Hominy Hills, a northeast-southwest-trending group of low

hills located near the center of the station.

079716/P 2-1 cro 0289
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The rivers and streams draining NWS Earle ultimately discharge to the Atlantic Ocean, which is

approximately 9 or 10 miles east of the Mainside area. The headwaters and drainage basins of three

major Coastal Plain rivers (Swimming, Manasquan, and Shark) originate on the Mainside area. The

northern half of the Mainside is in the drainage basin of the Swimming River, and tributaries include Mine

Brook, Hockhockson Brook, and Pine Brook. The southwestern portion of the Mainside drains to the

Manasquan River via either Marsh Bog Brook or Mingamahone Brook. The southeastern corner of the

Mainside drains to the Shark River. Both the Swimming River and the Shark River supply water to

reservoirs used for public water supplies.

NWS Earle is situated in the Coastal Plain Physiographic Province of New Jersey. The New Jersey

Coastal Plain is a seaward-dipping wedge of unconsolidated Cretaceous to Quaternary sediments that

were deposited on a pre-Cretaceous basement-bedrock complex. The Coastal Plain sediments are

primarily composed of clay, silt, sand, and gravel and were deposited in continental, coastal, and marine

environments. The sediments generally strike northeast-southwest and dip to the southeast at a rate of

10 to 60 feet per mile. The approximate thickness of these sediments beneath NWS Earle is 900 feet.

The pre-Cretaceous complex consists mainly of PreCambrian and lower Paleozoic crystalline rocks and

metamorphic schists and gneisses. The Cretaceous to Miocene Coastal Plain Formations are either

exposed at the surface or subcrop in a banded pattern that roughly parallels the shoreline. The outcrop

pattern is caused by the erosion truncation of the dipping sedimentary wedge. Where these formations

are not exposed, they are covered by essentially flat-lying post-Miocene surficial deposits.

Groundwater classification areas were established in New Jersey under New Jersey Department of

Environmental Projection (NJDEP) Water Technical Programs Groundwater Quality Standards in New

Jersey Administrative Code (N.J.AC.) 7:9-6. The Mainside area is located in the Class II-A: Groundwater

Supporting Potable Water Supply area. Class II-A includes those areas where groundwater is an existing

source of potable water with conventional water supply treatment or is a potential source of potable water.

In the Mainside area, in general, the deeper aquifers are used for public water supplies and the shallower

aquifers are used for domestic supplies.

OU-1 is situated in the recharge area of the Kirkwood-Cohansey aquifer system. The Kirkwood-Cohansey

aquifer system is a source of water in Monmouth County and is composed of the generally unconfined

sediments of the Cohansey Sand and Kirkwood Formation. The Kirkwood-Cohansey aquifer system has

been reported in previous investigations as being used for residential wells in the Mainside area. Along

the coast, this aquifer system is underlain by thick diatomaceous clay beds of the Kirkwood Formation.

079716/P 2-4 CT00289
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All facilities located in the Mainside Administration area are connected to a public water supply (New

Jersey American Water Company). Water for the public supply network comes from surface water

intakes, reservoirs, and deep wells. No public water supply wells or surface water intakes are located on

the NWS Earle facility. A combination of private wells and public water supply from the New Jersey

American Water Company serves businesses and residences in areas surrounding the Mainside facilities.

There are a number of private wells located within a 1-mile radius of NWS Earle and several within the

NWS Earle boundaries. The majority of these wells are used for potable supplies; previous testing for

drinking water parameters indicates these wells have not been adversely impacted.

There is a rich diversity of ecological systems and habitats at NWS Earle. Knieskern's beaked-rush

(Rynchospora knieskernii), a sedge species, has been seen on the station, and the swamp pink (Helonias

bullata), may be present; both of these species are on the federal and state endangered species lists. An

osprey has visited Mainside and may nest in another area at NWS Earle. The Mingamahone Brook

supports bog turtles downstream of the Mainside area and provides an appropriate habitat for them at the

Mainside area.

2.3 SUMMARY OF REMEDIAL INVESTIGATIONS

Potential hazardous substance releases at NWS Earle were addressed in an Initial Assessment Study

(IAS) in 1982, a Site Inspection Study (SI) in 1986, and a Phase I Remedial Investigation (RI) in 1993.

These were preliminary investigations to determine the number of sources, compile histories of waste-

handling and disposal practices at the sites, and acquire data on the types of contaminants present and

potential human health and/or environmental receptors. The RI at Sites 4 and 5 included the installation

and sampling of monitoring wells, collection of surface water and sediment samples, and excavation of

test pits to observe wastes and sample subsurface soils.

In 1990, NWS Earle was placed on the National Priorities List (NPL), which is a list of sites where

uncontrolled hazardous substance releases may potentially present serious threats to human health and

the environment. The sites at NWS Earle were then addressed by Phase II RI activities to determine the

nature and extent of contamination at these sites. Activities included installation and sampling of

groundwater monitoring wells, surface water and sediment sampling, and surface and subsurface soil

sampling. The Phase II RI was initiated in 1995 and completed in July 1996, when the final Phase II RI

report was released.

The results of the RI were used as the basis for performing a feasibility study (FS) of potential remedial

- alternatives. The Navy and EPA, in consultation with NJDEP, developed the proposed remedial action

079716/P 2-5 GTO 0289



Rev. 1
November 1997

plan (Proposed Plan). The Proposed Plan, dated March 1997, selected capping as the preferred remedial

alternative for OU-1. A Record of Decision (ROD), dated July 1997, was later issued for OU-1 and

included capping as the final remedial action for Sites 4 and 5.

079716/P 2-6 eTe 0289
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3.0 SITE 4 - LANDFILL WEST OF "0" GROUP
~.

3.1 SITE DESCRIPTION

Site 4 is a 5-acre landfill that received approximately 10,200 tons of mixed domestic and industrial wastes

from 1943 until the late 1960s. Disposed materials include metal scrap, construction debris, pesticide and

herbicide containers, paint residues, and rinsewaters. It has been reported that containers of paint, paint

thinners, varnishes, shellacs, acids, alcohols, caustics, and asbestos may have been disposed. The

landfilled materials are currently covered by a thin layer of sandy soil.

Figure 3-1 depicts the location of Site 4 as well as other features such as monitoring wells and sampling

locations. Figure 3-1 depicts the approximate boundary of the landfill, based on review of aerial photographs

and other historical information.

An eight inch water line parallels the dirt road to the east of Site 4. An six inch lateral extends from this water

line into the Site 4 landfill area. Historic drawings indicate that this lateral line serviced a fire hydrant located

in Site 4. The historical drawings also indicate an elevation of the fire hydrant well above present ground

surface elevation of the landfill. It is unlikely that this line is in service. The exact location of the lateral water

line is not known although part of the line is exposed east of the landfill.'--

3.2 GEOLOGY

Regional mapping places Site 4 within the outcrop area of the Cohansey Sand. The Cohansey Sand ranges

between 0 and 30 feet in thickness and the soil borings are no more than 35 feet deep. The lithology of the

sediments encountered in the on-site borings generally agrees with the published description of the

Cohansey Sand. The thickness of the sediments penetrated in the on-site borings indicates the Cohansey

Sand may have a regional thickness of greater than 30 feet. In general, the borings encountered alternating

beds of light-colored, silty, fine- to coarse-grained sand with varying amounts of gravel. A D.5-foot reddish-

yeilow clay seam was penetrated in one of the borinqs

3.3 SOILS

The soils covering Site 4 are mapped as PT or Pits, sand and gravel, according to the April 1989 Soil

Survey of Monmouth County, New Jersey. This unit consists of areas that have been excavated for sand

and gravel. Typically, these areas consist of sandy material and differing amounts of gravel and

079716/P 3-1 eTO 0289
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fragments of iron-cemented sandstone. A few abandoned pits, such as the one at Site 4, have been used

as landfills or dumps. The properties and characteristics of this map unit differ greatly from place to place.

Boring logs, completed during field activities at the site, indicate that the surface and shallow subsurface

soil is comprised of silty, fine-grained sand with some clay. The soil's consistency is generally loose to

medium dense and the soil is orange-brown to gray-brown in color.

The soil covering areas south and west of Site 4 belong to the Atsion and Lakewood series (USDA, 1989).

Atsion series soils, mapped as Atsion sand, are nearly level, poorly drained soil in depressional areas and

on broad flats. These soils formed in acid, sandy, Coastal Plain sediments. Permeability of the Atsion

sand is moderately rapid or rapid in the subsoil and rapid in the substratum. The available water capacity

is low. Runoff is very slow and erosion is a slight hazard. Most areas with this soil are wooded. Common

species of trees include pitch pine, black gum, and red maple. The surface layer of the Atsion series is

approximately 8 inches thick. The layer contains 2 inches of partly decomposed organic material and

roots and 6 inches of black sand. The subsurface soil is grayish brown sand 14 inches thick. These soil

characteristics generally correspond to the soil encountered during boring activities at Site 4.

The Lakewood series consists of excessively drained soils on uplands. These soils were also formed in

acid, sandy, Coastal Plain sediments. The mapping unit identified within the Lakewood series adjacent to

Site 4 is the Lakewood sand, 5 to 10 percent slopes (USDA, 1989). Permeability of this sand is rapid in the

subsoil and moderate to rapid in the substratum. The available water capacity is low and runoff is slow.

The water erosion hazard is moderate, but the wind erosion hazard is severe. Most areas with this soil

are wooded. Common species of trees found in Lakewood sand include pitch pine, shortleaf pine,

chestnut oak, black oak, and Virginia pine. The surface layer is 4 inches thick. The uppermost inch is

dark, brown, matted, decomposed organic material, and below that is light brownish gray sand 10 inches

thick. The subsurface soil of the Lakewood series is light brownish gray sand 10 inches thick. These soil

characteristics generally correspond to the soil encountered during boring activities at Site 4.

The areas north and east of Site 4 are classified as Udorthents (UA). This unit consists of areas of soils

that have been altered by excavating or filling. Udorthents consist of well drained to somewhat poorly

drained soils that have no horizonation. These soils formed in stratified or graded, sandy or loamy fill

material that has as much as 35 percent gravel by volume. Slope ranges from 0 to 3 percent.
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3.4 HYDROGEOLOGY

OU-1 is situated in the recharge area of the Kirkwood-Cohansey aquifer system. The Kirkwood-Cohansey

aquifer system is a source of water in Monmouth County and is composed of the generally unconfined

sediments of the Cohansey Sand and Kirkwood Formation. The Kirkwood-Cohansey aquifer system has

been reported in previous investigations as being used for residential wells in the Mainside area. Along the

coast, this aquifer system is underlain by thick diatomaceous clay beds of the Kirkwood Formation.

Groundwater in the Cohansey aquifer beneath the site occurs under unconfined conditions. Static-water-Ievel

measurements and water-table elevations were recorded in August and October 1995. Groundwater contour

maps are presented in Figure 3-2 (August 1995) and Figure 3-3 (October 1995). The direction of shallow

groundwater flow in the aquifer is toward the east and east-southeast. There does not appear to be a

significant seasonal variation in groundwater flow direction. The hydraulic conductivity calculated for MW4-

04 is 4.48 x 10-4cm/sec (1.27 ft/day).

3.5 SURFACE WATER HYDROLOGY

Site 4 is covered with a pine tree plantation, open space dominated by tall grass, and some bare areas. Site

4 is surrounded by woodlands. The ground surface slopes downward to the southeast from approximately

170 feet above mean sea level (MSL) near MW4-01 to approximately 150 feet above MSL at MW4-06. A

broad, low-lying wetland extends from the eastern portion of Site 4 beyond the unpaved boundary road.

Surface water flow is to the east and east-southeast toward the wetland. The southern boundary of the

landfill at Site 4 parallels a drainage course which discharges into the wetlands located along the southeast

corner of the landfill.

3.6 SUMMARY OF REMEDIAL INVESTIGATIONS

3.6.1 IAS and SI Results

The IAS determined that hazardous materials were potentially present and could impact groundwater. The

SI detected low levels of volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs),

polychlorinated biphenyl (PCB), and metals in sediment samples receiving drainage from the site.

3.6.2 Phase I Remedial Investigation

During the Phase I RI, the laboratory results of groundwater samples detected VOCs, and subsurface soil

samples detected elevated levels of a single pesticide and total petroleum hydrocarbons (TPH). Six test pits

were excavated to characterize the waste materials in the landfill. The waste consisted primarily of metal
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scrap such as steel banding, pipes, and empty metal trash barrels. Lumber, concrete, brick, and other

construction debris were also encountered. No anomalous organic vapor readings were detected in any of

the test pits.

3.6.3 Phase II Remedial Investigation

Results of the Phase II RI showed the presence of VOCs, including 1,2-dichloroethene (1,2-DCE) and

trichloroethene (TCE), vinyl chloride (VC), and elevated levels of metals, including aluminum, iron, lead, and

manganese in groundwater. Elevated levels of metals, including aluminum, iron, lead, and manganese, and

trace levels of pesticides, including aldrin and dieldrin, were detected in surface water samples. A single

SVOC, nitrobenzene, was also detected at an elevated level (66.0 ug/kg) in a sediment sample. Table 3-1

summarizes the results of samples taken from groundwater compared to applicable standards.

3.6.4 Groundwater Modeling

computer modeling estimated that Site 4 groundwater metals concentrations would gradually diminish

over time, assuming a source control measure, such as capping, would be implemented to control vertical

migration. The model estimated that metals concentrations at the nearest potential discharge point, a

stream located approximately 400 feet downgradient of Site 4, would be well below either the state

standard or background levels. The maximum distance from Site 4 where metals concentrations in

groundwater would remain above applicable regulatory standards or background levels, was estimated to

be 55 feet by the model. Surface water samples taken from the watershed downgradient of Site 4 currently

show no concentration of compounds above background or regulatory standards.

3.6.5 Summary

In summary, results of investigations at Site 4 indicate that

• Metals found in groundwater at concentrations above New Jersey regulatory standards were limited to

aluminum, iron, and manganese. There is no promulgated federal regulatory standard for these common

groundwater constituents.

• Metals concentration results may be biased high for groundwater samples collected at Site 4 because of

high sample endpoint turbidity values in four of the six samples taken.

• Modeling estimated that metals in groundwater will migrate only very little, and concentrations will

'-- diminish slowly with time.
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TABLE 3-1

SITE 4 GROUNDWATER
NWS EARLE, cot,TS NECK, NEW JERSEY

ARARs and TBCs Data Exceeding ARARs

Maximum Frequency Maximum Drinking Water NJDEP 04GW01 04GW02 04GW04 04GVV05 04GW06 04GW07

Exceedances of Contamination Health Advisory Groundwater 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI

Eceedance Level (MCL) (Lowest Quality 7/25195 7/26/95 7/25195 7/25195 7/25195 8/22195
(ugIL) Criterion Standard

Shown) (ugIL)

INORGANICS (~)
Aluminum 2690 5/6 - - 200 1590 J 923J 1490J 2690J 578 J
Iron 20900 4/6 - - 300 554 20900 7680 647
Manganese 306 1/6 - - 50 306
VOLATILES (I.Ig1L)
Trichloroethene 55 1/6 5 - 1 55

[ Vinyl chloride 3 1/6 2 lOe 5 3

J = Value is estimated because the concentration is below the laboratory contract quantitation limit or because of data validation control quality criteria,
e = The listed health advisory, long-term child, is equal to the most stringent of the EPA health advisories for this chemical.
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TCE, found in one monitoring well at a concentration greater than the EPA and New Jersey standard, and

its degradation products, found approximately at (VC) or below (1,2-DCE) the regulatory standard,

indicate that contaminants leaching from the limited source area are degrading with time and are not

widely spread.
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4.0 SITE 5 - LANDFILL WEST OF ARMY BARRICADES

4.1 SITE DESCRIPTION

The Site 5 landfill received approximately 6,600 tons of mixed domestic and industrial wastes between 1968

and 1978 (Figure 4-1). The landfill covers an aerial extent of approximately 8 acres. Figure 4-1 depicts the

approximate boundary of the landfill, based on review of aerial photographs and other historical information.

Wastes which were disposed of at Site 5 included paper, glass, plastics, construction debris, pesticide and

herbicide containers, containers of paint, paint thinners, varnishes, shellacs, acids, alcohols, caustics, and

small amounts of asbestos. The landfill materials are currently covered by a sand and vegetated soil layer

ranging in depth from 1 to 3 feet. Approximately 2.5 acres of the site is used as a skeet shooting range.

As shown on Figure 4-1 a trap/skeet shooting facility (Shooters Club) is located on top of the landfill at

Site 5. The Shooters Club consists of concrete walkways to shooting stations, various small structures

which house target throwing equipment, wooden light standards with the associated lights for night

shooting, and other small ancillary items (gun racks, flagpole, etc. ).

Also included at the facility is a clubhouse which consists of a mobile home (Trailer" on Figure 4-1),

approximately 60 feet by 12 feet and a wooden deck approximately the same size. Two large vaults are

installed within the clubhouse and are used to store guns, ammunition, and related equipment used during

shooting events. The clubhouse includes a sink and restroom facilities.

Electric service to the shooters club is provided by an underground electric line (100 Amp, single phase)

which was trenched through the landfill and passes beneath the railroad tracks south west of the

clubhouse. Underground electric lines run to the light poles and range equipment.

The clubhouse is also serviced by an underground telephone line which follow the main road into Site 5

(from the north west). The telephone line from the clubhouse extends to the explosive ordinance disposal

(EOD) bunker, located to the north.

Potable water is supplied to the clubhouse by 5-gallon carboys from a local bottled water supplier. Water

for non-potable uses is also available via a portable tank (,Water Buffalo") located adjacent to the

clubhouse.

'-...--
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The clubhouse includes its own heating system, which is fired by propane. A propane storage tank is

located adjacent to the clubhouse.

Wastewater from the clubhouse is treated by an existing on-lot septic system consisting of a septic tank

and leach field.

A gravel parking area is located adjacent ot the clubhouse. Gravel and dirt roads are located within the

landfill boundary, including the road to the trap/skeet range which turns and continues to the EOD bunker,

and an access road crossing the landfill from the northwest to southeast.

Wetlands are located to the southwest of the landfill. No wetlands are located within the landfill.

Site 5 is located within the safety distance arc for the EOD range. When work is being performed at the

EOD range (approximately 1,250 feet to the north), Site 5 must be vacated.

4.2 GEOLOGY

'-.-- Regional mapping places Site 5 within the outcrop area of the Kirkwood Formation. The Kirkwood Formation

ranges between 60 and 100 feet in thickness. The lithology of the soils encountered in the on-site borings

(from previous remedial investigations) generally agrees with the published descriptions of the Kirkwood and

Vincentown Formations. The on-site borings were no greater than 55 feet deep. Assuming a portion of the

Kirkwood Formation was removed by erosion, it is possible that at least one of the soil borings penetrated the

underlying Vincentown Formation. In general, the borings encountered brown and gray, very fine- to

medium-grained sand and dark-colored silt (probably representative of the Kirkwood Formation) and olive

and olive brown, slightly glauconitic, fine- to coarse-grained sand (probably representative of the Vincentown

Formation). The Mainside area is located above the updip limit of the Piney Point, Shark River, and

Manasquan Formations; therefore, the glauconitic sand is interpreted to be part of the Vincentown Formation.

4.3 SOILS

The soils covering Site 5 belong to 4 different series. The series include the Atsion, Keyport, Lakehurst,

and Lakewood (USDA, 1989). Each series and the appropriate mapping unit that covers Site 5 are

described in detail below.

Boring logs, completed during remedial investigation activities at the site, indicate that the surface and

shallow subsurface soil is comprised of silty, fine-grained sand with some clay. The soil's consistency
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ranges from very loose to medium dense. The color of the surface and shallow subsurface soil varies

between boring locations. Some soil is orange-brown to gray-brown in color, while others are dark brown

to olive-brown.

Atsion series soils, mapped as Atsion sand, are nearly level, poorly drained soil in depressional areas and

on broad flats. These soils formed in acid, sandy, Coastal Plain sediments. A minor portion of Site 5 is

mapped as Atsion sand. Permeability of the sand is moderately rapid or rapid in the subsoil and rapid in

the substratum. The available water capacity is low. Runoff is very slow and erosion is a slight hazard.

Most of the areas of this soil are wooded. Common species of trees include pitch pine, black gum, and

red maple. The surface layer of the Atsion series is approximately 8 inches thick. The layer contains 2

inches of partly decomposed organic material and roots and 6 inches of black sand. The subsurface soil

is grayish brown sand 14 inches thick. These soil characteristics generally correspond to the soil

encountered during boring activities at Site 5.

The Keyport series consists of moderately well drained soils on uplands. These soils formed in acid,

clayey, Coastal Plain sediments. The mapping unit identified within the Keyport series at Site 5 is the

Keyport sandy loam, 2 to 5 percent slopes (USDA, 1989). This unit covers a western portion of Site 5. It is

a gently sloping, moderately well drained soil on low divides. Permeability of this soil is slow in the subsoil

and the substratum. The available water capacity is high and runoff is medium. Erosion is a moderate

hazard. The most common species of tree found in Keyport soil include yellow poplar, northern red oak,

and American beech. Some areas of Keyport soil have pyritic clay in the substratum. If the clay is

exposed during excavation and used as top soil, it will become extremely acid (pH about 2.5-3.0) and will

not support vegetation. The surface soil is brown sandy loam 8 inches thick and the subsurface soil is

yellowish brown silty clay loam 18 inches thick. These soil characteristics generally correspond to the soil

encountered during boring activities at Site 5.

The Lakehurst series consists of moderately well drained and somewhat poorly drained soils on uplands.

These soils were formed in acid, sandy Coastal Plain sediments. The mapping unit identified within the

Lakehurst series at Site 5 is the Lakehurst sand, 0 to 2 percent slopes (USDA, 1989). This unit covers a

limited portion of Site 5. It is a nearly level, moderately well drained and somewhat poorly drained soil in

depressional areas and on low divides. Permeability of this sand is rapid in the subsoil and the

substratum. The available water capacity is low and runoff is very slow. Water erosion hazard is slight,

but wind erosion is a severe hazard. Most areas of this soil are woodland. The most common species of

tree found in Lakehurst sand is the pitch pine. The surface layer is gray sand 4 inches thick. The

subsurface layer is light gray sand 6 inches thick. These soil characteristics generally do not correspond

to the soil encountered during boring activities at Site 5.
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The Lakewood series consists of excessively drained soils on uplands. These soils were formed in acid,

sandy, Coastal Plain sediments. The mapping unit identified within the Lakewood series at Site S is the

Lakewood sand, 0 to S percent slopes (USDA, 1989). This unit covers a majority of Site S. It is a nearly

level and gently sloping, excessively drained soil on divides. Permeability of this sand is rapid in the

subsoil and moderate to rapid in the substratum. The available water capacity is low and runoff is very

slow. Water erosion hazard is slight, but wind erosion is a severe hazard. Common species of trees found

in Lakewood sand include pitch pine, shortleaf pine, chestnut oak, black oak, and Virginia pine. The

surface layer is 4 inches thick. The uppermost inch is dark brown, matted decomposed organic material,

and below that it is dark grayish brown sand. The subsurface soil of the Lakewood series is light brownish

gray sand 10 inches thick. These soil characteristics generally correspond to the soil encountered during

boring activities at Site S.

4.4 HYDROGEOLOGY

Based upon the boring log descriptions, well MWS-06 penetrated the Kirkwood Formation, wells MWS-02,

MWS-03, MWS-OS, MWS-07, and MWS-08 penetrated both the Kirkwood and Vincentown Formations, and

wells MWS-01 and MWS-4 penetrated the Vincentown Formation.

'--"
Groundwater in the Kirkwood and Vincentown aquifer beneath the site occurs under unconfined conditions

and the formations are interpreted to be hydraulically interconnected. Groundwater contour maps are

presented in Figure 4-2 (August 1995) and Figure 4-3 (October 1995). The direction of shallow groundwater

flow in the aquifer is toward the northeast. There does not appear to be a significant seasonal variation in

groundwater flow direction. The hydraulic conductivities calculated for MWS-02 (Kirkwood and Vincentown

Formation), MWS-06 (Kirkwood Formation), and MWS-07 (Vincentown Formation) are 3.18 x 10"" cm/sec

(0.90 ftlday), 6.46 x 10"" cm/sec (1.83 ftlday), and 2.08 x 10"" cm/sec (0.S9 ftlday), respectively.

4.5 SURFACEWATER HYDROLOGY

A small drainage ditch is located approximately 100 feet west of the dirt road that borders the western edge

of the site, and water is present in the ditch only after periods of heavy rainfall. The closest surface water is a

tributary of Hockhockson Brook, located approximately 1,000 feet east of Site S. The site is located on the

border of the Hockhockson Brook and Pine Brook watersheds. The topography of the site is flat, inhibiting

off-site runoff; therefore, precipitation perches and infiltrates on the site. No surface seeps exist at the landfill.
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4.6 SUMMARY OF REMEDIAL INVESTIGATIONS

4.6.1 IAS and SI Results

The IAS and SI concluded that a potential threat to groundwater existed at the site.

4.6.2 Phase I Remedial Investigation

The results of the Phase I RI showed metals and VOCs in subsurface soil and groundwater samples.

Four test pits were excavated to characterize the wastes that had been disposed at the landfill. A layer of

trash, ranging in thickness from 6 to 13 feet, was encountered in all four test pits. The trash consisted of

foam rubber, glass, paper, plastic, metal scrap materials, lumber, concrete, bricks, and other construction

debris.

4.6.3 Phase II Remedial Investigation

The Phase II RI indicated the presence of metals (e.g., aluminum, arsenic, cadmium, cobalt, iron) and VOCs

[1,2-dichloroethane (1,2-DCA), 1,2-DCE, TCE, benzene, ethyl benzene, xylene, vinyl chloride] in groundwater

samples, generally confirming previous findings. Table 4-1 summarizes the results of samples taken from

groundwater compared to applicable standards.

Metals found in groundwater at concentrations greater than regulatory guidelines included aluminum,

cadmium, iron, manganese, nickel, and thallium. In the case of Site 5, of eight monitoring well samples

collected, four met the sample collection endpoint turbidity goal and the other four had reasonably low

endpoint turbidity values. Therefore, no probable general correlation exists between turbidity and

groundwater samples metals concentrations above regulatory standards or background.

Organic compounds found in groundwater at levels above regulatory standards included 1,2-DCA, benzene,

chloroform, and TCE. All four compounds were found at concentrations below the federal standard for

human consumption for potable water supplies, but slightly above the New Jersey standard. TCE and

benzene were each found in two monitoring wells downgradient of the landfill. Chloroform was found in one

monitoring well upgradient of the landfill at a concentration above the New Jersey standard.
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TABLE 4-1

SITE 5 GROUNDWATER
NWS EARLE, COLTS NECK, NEW JERSEY

ARARs and TBCs Data Exceeding ARARs
Maximum Frequency Maximum Drinking Water NJDEP 05GW01 05GW02 05GW04 OSGW05 05GW06 05GW07

Exceedance of Contaminant Health Advisory Groundwater 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI
Eceedance Level (MCL) (Lowest Quality 7/21/95 7/07/95 7/21/95 715195 7113/95 8/22195

(ugIL) Criterion Standard
Shown) (ugIL)

Aluminum 42000 8/8 - - 200 2150 J 4310 7870 J 2740 2600 497
Cadmium 8 218 5 5e 4 7
Iron 59200 8/8 - - 300 2670 453 1450 J 2310 59200J 331
Manganese 302 4/8 - - 50 65 171 156
Nickel 102 1/8 100 100a 100
Thallium 6 3/8 2 0.4a 10 4 5 6J

1,2-dichloroethane 3 1/8 5 700e 2 3J
Benzene 3 218 5 200d 1 2J
Chlorofonn 22 1/8 100 100e 6 22
Trichloroethene 4 218 5 - 1 3 55 1~___ L--- :

J = Value is estimated because the concentration is below the laboratory contract quantitation limit or because of data validation control quality criteria.
a = The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical.
d = The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical.
e = The listed health advisory criterion, long-tenn child, is equal to the most stringent of the EPA health advisories for this chemical.
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4.6.4 Groundwater Modeling

Computer modeling estimated that Site 5 groundwater metal concentrations would gradually diminish over

a long period of time, assuming a source control measure, such as capping, would be implemented to

control vertical migration. The model estimated that metals concentrations at the nearest potential

discharge point, a stream located approximately 3,500 feet downgradient of Site 5, would be well below

either the state standard or background levels. Surface water samples taken from the watershed

downgradient of Site 5 currently show no concentrations of compounds above background or regulatory

standards.

4.6.5 Summary

In summary, results of investigations at Site 5 indicate that

• Metals concentrations in groundwater were found to be slightly higher than background or the

corresponding New Jersey standard (generally at 1 or 1.5 times the corresponding background

concentration) .

• Modeling estimates that metals in groundwater will migrate only very little, and concentrations will

diminish slowly with time

• Thallium found at low concentrations in groundwater upgradient of the landfill does not appear to be

leaching from the landfill.

• Source control (e.g., covering the landfill) would inhibit infiltration of water through the landfill, preclude

the leaching of additional metals and volatiles, and promote natural attenuation. Long-term monitoring

would be required to evaluate the effectiveness of source control.

• The low levels of 1,2-DCA and TCE found in groundwater downgradient of the landfill are indicative of

contaminants leaching from a limited source area that are degrading with time and are not widely spread.

• The low level of chloroform found in one upgradient monitoring well does not appear to be the result of a

concentrated source in the area of the landfill.

After Significant investigation over more than a decade, no concentrated source of vacs has been found at

Site 5. It is unlikely that a concentrated source of vac contamination exists in the landfill material.
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5.0 PRE-DESIGN INVESTIGATION
'---

5.1 PRE-DESIGN INVESTIGATION ACTIVITIES

A pre-design investigation was completed to gather information required for the design effort .. The pre-

design investigation included the following components:

• Geotechnical Investigation

• Test Pit Investigation

• Wetlands Delineation

• Topographic Survey

A general description of the scope of work activities is provided in Sections 5.1.1 through 5.1.4. The

results of the pre-design investigation at Sites 4 and 5 are included in Sections 5.2 and 5.3, respectively.

5.1.1 Geotechnical Investigation

Geotechnical investigations were performed at Sites 4 and 5 to verify the soil geotechnical characteristics

'--" and the depth of waste. The results of this investigation were used to estimate the stability of the

regraded landfill and cover system as well as estimate landfill settlement due to the additional load of the

cover materials.

A total of 8 geotechnical soil borings were completed at Sites 4 and 5. The borings were drilled using

hollow stem auger techniques. The hollow stem augers had a minimum inside diameter of 4 inches.

Soil samples were collected continuously at each boring location using two-inch diameter split spoons

samplers. Each split-spoon sampler was driven to the required depth with a rig-mounted hammer

weighing 140 pounds and falling 30 inches. All samples obtained from the boreholes were screened with

a photoionization detector (PID) immediately upon opening and the associated readings were recorded on

the boring logs. Soil characteristics and geotechnical information from each split-spoon sample were also

recorded on the boring logs.

At least one soil sample was selected from each soil boring location for geotechnical testing. Each soil

sample was analyzed for soil classification (ASTM Method D 2488), particle size (ASTM Method D 422),

moisture content (ASTM Method D 2216), and Atterburg Limits (ASTM Method D 4318).
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Additional soil samples were collected when more than one stratigraphic layer was observed within a split

spoon sample. The soil samples were placed into individual clear plastic bags following sample retrieval

and field (visual) classification, and the bags sealed to reduce moisture loss. All soil samples were

maintained on site until the appropriate samples were selected for laboratory testing. Soil samples that

were not shipped from the site for laboratory testing were disposed of at the respective site.

The original work scope for the geotechnical testing included collection of one sample of fine grained soils

from each site using a Shelby tube sampler These samples would be analyzed for triaxial compression

testing (ASTM Method D 4767) and consolidation (ASTM D 2435). Since no fine grained cohesive material

was encountered in any of the soil borings, neither triaxial compression or consolidation testing was

performed.

Upon completion of each boring, the individual borings were backfilled with cement/bentonite (6 to 1 ratio,

respectively) grout through the center of the augers with a tremie tube. Each boring was grouted from the

bottom of the boring to the ground surface.

5.1.2 Test Pit Investigation

The limits of waste at Sites 4 and 5 were initially determined through examination of historical records and

aerial photography (Figures 3-1 and 4-1). Test pit investigations were later performed at Sites 4 and 5 to

confirm the actual limits of the waste.

Test pits were excavated along the boundary of each site to determine the limits of the disposal areas. All

test pits were excavated using a rubber tire backhoe. The test pits were generally excavated perpendicular to

the landfill boundary until the limit of landfilled material was encountered and visually identified. Logs were

completed for each test pit and included the test pit number, location, and materials encountered.

Test pits were backfilled immediately after completion. Test pits were backfilled with the excavated material

from the associated test pit.

5.1.3 WetlandsDelineation

Potential wetlands areas at Sites 4 and 5 were originally delineated using maps generated by the NJDEP

which were based on aerial photography. During the pre-design activities, potential wetland areas at each

site were field delineated to provide a more accurate determination of wetlands areas. The field

delineation was performed by a certified wetlands specialist.
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'-.....-.; Wetland delineations at each site were performed in accordance with procedures outlined in the U.S.

Army Corps of Engineers Wetland Delineation Manual (1987). All delineations included an onsite

inspection of the vegetation, soils, and hydrogeology.

5.1.4 Topographic Survey

Topographic surveys were performed at each site to map the existing site topography and provide a basis

for cuUfili calculations for cap installation. The topographic surveys were performed by a New Jersey

licensed Land Surveyor.

The topographic maps were prepared on a scale of 1 inch = 50 feet and 1-foot contour interval.

Planimetric features such as streams, pipes, roads, etc. were included for clarity.

5.2 PRE-DESIGN INVESTIGATION - SITE 4

5.2.1 Geotechnical Investigation

The geotechnical investigation at Site 4 was performed on June 17 and 18, 1997 and included completion

of 3 geotechnical borings at locations indicated on Figure 5-1. A total of 5 geotechnical borings were

originally planned for Site 4, but only 3 could be completed due to access problems. Five monitoring wells

surround Site 4. The boring logs from the installation of the monitoring wells were also used in analyzing

the subsurface conditions.

Boring logs for the 3 geotechnical borings are included in Appendix A. Appendix B includes boring and

well installation logs which were completed during previous remedial investigations and are provided here

for information purposes.

A total of 4 samples were submitted to Valley Forge Laboratories, Inc. for geotechnical analysis.

Laboratory results of these samples are included in Appendix C. The laboratory results described the soil

samples as non-plastic tan, poorly-graded sand with silt (SP-SM). Natural moisture contents ranged from

5.4 to 14.1 percent. Laboratory testing was performed using personal protective equipment (PPE)

Level D.

'--....-
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None of the three geotechnical borings were completed within the boundary of the landfill at Site 4

(Figure 5-1). Access problems restricted placement of borings. The results of the test pit investigation

(Section 5.2.2) determined that the boundary of the landfill was somewhat different than was originally

estimated. The test pit investigation for Site 4, which was completed after the geotechnical boring

program was completed, determined that the western boundary of the landfill was further east than what

was originally estimated.

5.2.2 Test Pit Investigation

The test pit investigation for Site 4 was completed on June 17, 18, and 19, 1997 and included excavation

of a total of 24 test pits at Site 4. The locations of these test pits are included on Figure 5-1. The logs for

each test pit are included in Appendix D.

The limits of the Site 4 landfill area along the southern edge were not delineated with test pits due to

access problems with the backhoe. Therefore, the southern limit of the landfill was determined through a

combination of visual observations, the results of other test pit work around Site 4, and interviews with

NWS personnel who were knowledgeable about past landfill operations at both Sites 4 and 5.

After Site 4 was closed, the disturbed areas of the landfill were revegetated with pine trees. These pine

trees were generally planted in rows and were much smaller than the surrounding woodland vegetation,

which was generally composed of a combination of pines and hardwood trees. During the test pit

investigation, this difference in tree growth across the site was used to determine the approximate

boundary of the landfill and focus the test pit investigation.

Visual observations were also used to determine the limit of waste for the landfill. Along the eastern and

southeastern edge of the landfill, waste materials were exposed in a "face" which extended as much as 10

to 15 feet above surrounding grade. Several test pits were excavated to the east and southeast of this

"face" (access permitting) to confirm that no waste materials extended past the visible "face."

The southwest boundary of the landfill is bounded by a topographic ridge which extends approximately

20 feet above surrounding grade and is vegetated with older tree growth. A drainage ditch forms the

boundary between the southwest edge of the landfill and this ridge. Test pit excavations and visual

observations confirmed that the limit of waste extended to the northern edge of this drainage ditch. The

south side of the ditch appeared to be undisturbed and was vegetated with larger hardwood trees and

laurel. The bottom of the drainage ditch was assumed to be the limit of waste material along the southern

side of Site 4.
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A mix of waste materials was encountered in the test pits within the former landfill boundaries and was

composed mainly of municipal/industrial waste materials. Ordnance-type materials were encountered at

04-TP-02 and consisted of various components such as shipping containers, detonator batteries, etc ..

5.2.3 WetlandsDelineation

A total of three suspected wetlands areas were identified in the immediate area of Site 4 which could be

impacted by site-related activities. These areas were identified as:

• Area A - Near the southeast corner of the landfill boundary

• Area B - South of Area A

• Area C - Within the landfill boundary

The locations of these areas are included on Figure 5-1. Of the three potential wetlands areas studied,

Area A and Area B were the only areas which were confirmed as wetlands. Area C did not meet all of the

requirements of a wetland. Area A is located near the southeast corner of the landfill and will likely be

affected during installation of the cap and related appurtenances. Area B is located further south from

Area A and will likely not be affected by construction activities. Appendix E provides additional information

on the delineation of each area.

On Friday, October 3, 1997, the Navy and B&R Environmental personnel met with a representative of the

NJDEP to review the boundaries for the individual wetlands areas. The boundaries have been revised to

reflect the field confirmation by the NJDEP.

5.3 PRE-DESIGNINVESTIGATION- SITE5

5.3.1 Geotechnical Investigation

The geotechnical investigation at Site 4 included completion of 5 geotechnical borings at locations

indicated on Figure 5-2. Boring logs for the 5 geotechnical borings are included in Appendix F. Appendix

G includes boring and well installation logs which were completed during previous remedial investigations

and are provided here for information purposes.

A total of 4 samples were submitted to Valley Forge Laboratories, Inc. for geotechnical analysis.

Laboratory results of these samples is included in Appendix H. The laboratory results described the soil

samples as green clayey sand (SC), silty clayey sand (SM-SC), or poorly-graded sand with silt (SP-SM).
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Natural moisture contents ranged from 9 to 22.6 percent. Due to the presence of significant odors,

laboratory testing of Site 5 soil samples was performed using personal protective equipment (PPE)

LevelC.

5.3.2 Test Pit Investigation

A total of 59 test pits were excavated to delineate the approximate limits of fill areas at Site 5. The

locations of these test pits are included on Figure 5-2. The logs for each test pit are included in Appendix

I. It should be noted that Test Pit 47 (05-TP-47) was never excavated and represents a skipped number

in the test pit numbering sequence.

A mix of waste materials was encountered in the test pits within the former landfill boundaries and was

composed mainly of municipal/industrial waste materials. Ordnance-type materials were encountered at

05-TP-29 and included three empty depth charges.

5.3.3 Wetlands Delineation

A total of three suspected wetlands areas were identified in the immediate area of Site 5 which could be

impacted by site-related activities. These areas were identified as:

• Area A - Within the landfill boundary

• Area B - West of the landfill boundary

• Area C - West of Area B

The locations of these areas are included on Figure 5-2. Of the three potential wetlands areas studied,

only Area B and Area C were confirmed as wetlands. These two wetlands are located to the west of the

landfill boundary. Area B appears to be the only wetland which could potentially be affected by site

remedial activities.

Area A (not identified as a wetland) is a small depression located near the south end of the landfill, within

the landfill boundary and will likely be affected during installation of the cap and related appurtenances.

Appendix E provides additional information on the delineation of each area.

On Friday, October 3, 1997, the Navy and B&R Environmental personnel met with a representative of the

NJDEP to review the boundaries for the individual wetlands areas. The boundaries have been revised to

reflect the field confirmation by the NJDEP.
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The representative of the NJDEP felt that Area A was in fact a wetland, however, since this area lies

completely within the boundary of the landfill, this area does not need to be restored or replaced.
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6.0 DESIGN REQUIREMENTS

6.1 APPROACH

The proposed caps for Sites 4 and 5 are intended to provide a cover over waste materials disposed of at

the respective sites. A brief summary of the approach to each site is provided.

6.1.1 Site 4

As indicated on Figure 5-1, the results of the test pit investigation indicated a somewhat irregular area for

waste deposition. The limit of waste extends to the bottom of a relatively steep slope along the south east

side of the landfill. At the bottom of the steep slope a wetland (Wetland Area A) has been identified. In

order to minimize the surface area of the cap, and to improve the constructability of the landfill, two areas

of waste material will be excavated and regraded under the cap. These areas include:

• The narrow area trending in an east-west direction at the southwest corner of the landfill. Based on

the test pits which were excavated in this area, most of this area consists of a relatively thin layer of

waste (1 to 2 feet) with deeper portions (5-6 feet) toward the main body of the landfill. In calculating

the volume of waste to be removed from this area it was conservatively assumed that the waste

thickness was a uniform 6 feet thick.

• A smaller protruding area near the southeast corner of the landfill, adjacent to Wetland Area A

(Site 4). In order to calculate the volume of this excavation area it was assumed that the waste

material does not extend deeper than the existing relatively flat natural grade at the bottom of the

slope.

In addition to the areas of excavation, the existing limit of waste will be moved in two places. The

regraded waste would be extended from the existing limit of waste to improve the constructability of the

cap system on the west side of the landfill and along an indentation in the existing limit of waste along the

south east corner. The filling of this indentation will impact a small portion of the wetland, however, the

excavation of the waste area adjacent to this indentation will result in an area which could be established

as new wetland.

The remainder of the landfill would be graded to establish uniform slopes in preparation for installation of

the cap. With respect to the southeast corner of the landfill it was decided to hold the existing limit of

-- waste over most of the slope for the regrading of the waste material. This will result in filling a strip of the
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wetlands with clean fill to allow for the termination of the cap components. The alternative to this would be

to excavate back into the landfill slope to allow for the termination of the cap system outside of the

wetlands. It was decided to limit the amount of waste excavation due to the presence of the steep slopes

and difficulties that this could cause during construction.

The small protruding area of waste (adjacent to Wetland Area A) will be excavated and this material

consolidated under the cap. The excavated area will be regraded, revegetated, and restored as additional

wetlands. This additional area of wetlands will offset the area of wetlands lost due to cap installation.

6.1.2 Site 5

As indicated on Figure 5-2, the results of the test pit investigation indicated a somewhat irregular area of

waste deposition. The existing topography at Site 5 was relatively flat, requiring excavation of waste

materials near the perimeter of the landfill and movement of these materials toward the center of the site

to create the required slope while balancing the cut/fill requirements. In some areas, the landfill boundaries

are adjacent to hillsides, requiring excavation of wastes from specific areas to allow installation of the cap

and related drainage swales along the perimeter.

In addition, the restoration of Site 5 includes the replacement of the trap/skeet range after the site is

capped. The location and orientation of the trap/skeet range could not be changed without an extensive

review and approval process by the Navy. Site approval from Naval Ordnance Center and Naval Facilities

Engineering Command must be obtained based on the redesign of the trap/skeet range.

The surface of the trap/skeet range will be paved on the final cap surface to facilitate the removal of clay

pigeons and lead shot. Due to the possibility of either the shot damaging the pavement or having shot

ricochet off of the pavement, it was decided to configure the grades on the cap so that the shooting

positions are located at a high point in the cap, with the surrounding grade sloping downhill from the

shooting positions. To accommodate this design constraint, the high point of the landfill cap was placed

as close as possible to the shooting positions while minimizing the amount of cut and fill.

6.2 MATERIAUSOILS MANAGEMENT

Based on the results of soil analysis, test pit investigation, and the site survey performed during the

pre-design investigation, the volumes of waste materials to be excavated and filled at each site were

estimated. The estimates are based on the regrade surface and do not include imported materials for the

cap components. The estimated volumes are as follows:
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••.•...•...
Waste Volume To Be Volume To Be Filled Net Difference

Location Excavated (CY) (CY)

Site 4 7,384 7,408 24 excess fill
Site 5 12,858 14,157 1299 excess fill
TOTAL 20,242 21,565 1323 excess fill

Cut/fill balances and excavated soil volumes reported for these designs are determined by a computer

modeling software by forming Triangulated Irregular Networks or TINs between several 3-dimensional

points located on each of the respective surfaces. Cut/fill balances and excavated volumes between to

particular surfaces are thence calculated by summing the volumes calculated for tetrahedrons formed

from adjacent triangles in the TIN. This method is considered to be more accurate than cross section,

average end area, or grid methods.

6.3 COVER SYSTEM LIMITS

The proposed cover system is intended to cover the area at Sites 4 and 5 as delineated by the test pit

investigation. The original limits of the waste material have been modified as described above. The final

limits of waste will be covered by the cap system. The limits of the cap at each site have been established

to minimize infiltration through subsurface soils, as well as to provide a vertical soil buffer between the

waste and potential receptors.

The proposed landfill caps for Sites 4 and 5 will have footprints as shown on the design drawings. For

Site 4, the cap footprint will occupy an area of 2.7 acres. The cap will maintain a minimum 4.0 percent

slope to promote runoff of precipitation. The cap high point will have an elevation of 183 feet rnsl.

For Site 5, the cap footprint will occupy an area of 7.9 acres. The impermeable layer of the cap will

maintain a minimum 3.5 percent slope to minimize hydraulic head on the cap. The final grade of the cap

in the skeet range was adjusted to a flatter scope to provide a flat area for the skeet range shooting

positions. This flat area was created by increasing the thickness of the select fill in the cover system.

This allowed the low permeability layer to maintain a 3.5 percent slope and the final surface to be flatter.

The cap high point will have an elevation of 120 feet rnsl. The proposed cap minimizes the capacity while

maintaining the necessary footprint over the waste disposal areas.
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6.4 FINAL COVERSYSTEMDESIGN

The proposed cap system for each landfill complies with the Resource Conservation and Recovery Act

(RCRA) Subtitle 0 requirements as well as NJOEP requirements for closure of municipal landfills. The caps

for each site will have similar configuration and will include the following components, in ascending order:

• A 12-inch-thick bedding/landfill gas management layer

• 40 mil very flexible polyethylene (VFPE) geomembrane

• Cushion fabric

• A 12-inch-thick layer of granular drainage material

• A nonwoven geotextile (filter)

• A 12-inch-thick select fill material (part of the vegetative layer)

• A 6-inch-thick topsoil layer (part of the vegetative layer)

VFPE is a generic term used by several manufacturers and researchers to describe a class of resins used

to make geomembranes including lOPE (low density polyethylene), VlOPE (very low density

polyethylene), and llOPE (linear low density polyethylene).

6.4.1 Bedding/Gas Management Layer

The bedding/landfill gas management layer is included in the cap section to provide a suitable base on

which to construct the other layers of the cap. The New Jersey regulations (NJAC 7:26-2A) require that a

minimum of 6 inches of bedding (or a geotextile) be provided above and below the geomembrane layer.

The beddingllandfill gas management layer will also serve as a gas management layer to collect gases

which may be generated by the landfill and to direct the landfill gas to passive gas vents. A one foot thick

layer was chosen to provide additional protection of the geomembrane and to provide adequate cover of

the gas management piping.

6.4.2 VFPE Geomembrane/Cushion Fabric

Natural low permeability soils (compacted clay liner), geomembrane, and geosynthetic clay liners (GCl)

were evaluated for use as the low permeability layer in the cap system. Due to the generally sandy soils

in and around NWS Earle it was felt that a compacted clay liner would not be cost effective since a source

of this material could be difficult to locate close to the station. In addition, a geomembrane or a GCl

would be easier to construct that a compacted clay liner.
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A geomembrane was chosen as the low permeability layer in the landfill caps at Sites 4 and 5 for NWS

Earle over a Geosynthetic Clay Liner (GCl) following the evaluation of several design issues associated
with GClS including the following:

• Slope stability

• Differential settlement

• Thinning of the bentonite layer

• Installed cost

Anyone of the above issues could be resolved through design modifications, increased cost, or by a

willingness to accept a greater possibility of compromise of the low permeability layer, however, taken

together it was felt that a geomembrane was a more suitable material in the landfill cap. Each of these
issues is discussed in greater detail below.

Slope Stability

The interface between the GCl and the materials placed next to the GCl is a potential failure surface.

The proposed cap configuration includes a cushion fabric placed on top of the GCL. The cushion fabric

would be needed to protect the GCl from the granular drainage material. Preliminary calculations indicate

that this interface will not result in an acceptable factor of safety. The need for the cushion fabric is

described below regarding thinning of the GCL.

The cushion fabric would be a heavy non-woven geotextile. The cushion fabric helps protect the

geomembrane from puncture from the overlying materials. Generally conservative literature values of

interface friction angles are used in the initial slope stability analysis, then site specific tests are

performed prior to construction with the actual materials to be used to confirm that the actually friction

angles meet the design requirements. Literature values for friction angles between geotextiles are very

limited. A value of 180 was obtained between two non-woven geotextiles from Trevira literature. CETCO

Literature (manufacturers of Bentomat and Claymax products) lists an interface friction angle between the

non-woven side of a bentomat GCl with a woven geotextile to be 12°. Higher friction angles generally

exist with non-woven versus woven geotextiles, so it is assumed that the non-woven side of the GCl

would be placed against the cushion fabric. This interface would essentially be a non-woven geotextile to

a non-woven geotextile interface.

A simplified infinite slope stability calculation gives a factor of safety against sliding of the cap components

with the following equation:
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FS = tan friction angle/ tan slope angle

This simplified equation does not account for pore water pressure on the geomembrane or GCl which

would lower the factor of safety. A more detailed equation incorporating the pore water pressure is used

in the final design calculations.

Based on the above equation, a 4: 1 (horizontal to vertical) slope, and a 18° interface friction angle, the

factor of safely against sliding is approximately 1.3. A factor of safety of 1.5 is generally considered

acceptable for slope stability. This interface was judged to be unacceptable.

Differential Settlement

landfill caps can be subjected to differential settlement caused by the decay and collapse of materials

within the landfill. This has been described as the "rusted refrigerator" scenario (i.e., localized settlement

caused by the collapse of refrigerator or similar material disposed of within the landfill). Based on

research it appears that GCls can withstand large distortions and tensile strain up to 10-15 % with out

undergoing significant increases in hydraulic conductivity. However, if differential settlement occurs

directly beneath a GCl seam (GCls are seamed by overlapping the GCl and adding granular bentonite

along the overlap) the amount of differential settlement the at the GCl can accommodate is limited by the

amount of overlap. VFPE geomembrane have very good multiaxial strain characteristics which are

superior to GCls. Given this information it was felt that a VFPE geomembrane provides superior

properties with respect to differential settlement as compared to the GCL.

Thinning of the GCl

The possibility exists for bentonite to thin in the GCl due to various loadings causing an increase in

permeability of the GCL. The thinning can be caused by the subgrade or cover soil conditions.

The CETCO installation guidelines indicate that the subgrade should possess a particle size distribution

such that at least 80 percent of the soil is finer than a #60 sieve (0.25 mm). The current cap design

includes a sand bedding/gas management layer, however, it was felt that it would be difficult to locate a

local supply of material which meets the GCl requirements and also provide adequate permeability for

gas flow.
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Finally, the CETCO installation guidelines suggest using only cover soils with a particle size ranging from

fines to 1 inch diameter. Soils with minimal fines or a high concentration of aggregate larger than 1 inch

should be assessed with a field scale test. The drainage layer to be placed above the low permeability

layer would include minimal fines (02 > 0.1 inch) based on New Jersey sanitary landfill regulations To

avoid a very narrow gradation (which may be costly) but also to avoid large stones which could damage

the GCl or geomembrane, the drainage material would be limited to 1 inch diameter. To protect the GCl

from the granular drainage material it was decided to included a cushion fabric in the desiqn. It was felt

that a cushion fabric was also appropriate to protect a geomembrane.

Installed Cost

Vendors were contacted to estimate the installed cost of the low permeability layer in the cap systems.

The following table summarizes the costs.

Material Installed Cost (dollars/square foot)

GCl (non-woven /woven geotextiles) $0.43-0.52/ sf

GCl (non-woven /non-woven geotextiles) $0.48-0.57 / sf

40 mil smooth VFPE $0.35-0.39/ sf

40 mil textured VFPE $0.38-0.45/ sf
---

The geomembrane generally has a lower installed cost than the GCL.

Sites 4 and 5 are relatively remote and are located at least partly within explosive safety arcs, it was

assumed that future development work at each site would be minimal. In addition, the waste materials at

each site appear to be relatively stable, with little evidence of differential settlement. Therefore, long-term

maintenance activities associated with the individual caps are assumed to be minimal.

Based on the potential disadvantages of both a GCl and a compacted clay liner, the geomembrane liner

was chosen to be used in the cap systems. The N.J.A.C. 7:26-2A.7 requires a minimum 30 mil

geomembrane to be used in a landfill cap. A 40 mil geomembrane was chosen because of its enhanced

survivability during placement. An VFPE membrane was chosen because of its ability to withstand

differential settlement compared to high density polyethylene (HOPE) material.
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6.4.3 Granular Drainage Material

A granular drainage layer is placed above the cushion fabric protecting the geomembrane. The function

of the drainage layer is to reduce the head which will develop on the geomembrane due to water

infiltrating into the cap system. The New Jersey regulations require a 12-inch thick drainage layer above a

geomembrane in a landfill cap. Based on the New Jersey sanitary landfill regulations, the drainage

material must meet the following gradation:

D2 > 0.1 inch (2.54 mm)

D85 > 4 D15

Material meeting this gradation requirement would correspond to a clean graded aggregate.

6.4.4 Geotextile FilterNegetative Layer

Above the drainage layer a non-woven geotextile is included to separate the vegetative layer from the.

drainage layer. This will prevent the vegetative layer from clogging the drainage layer. The geotextile

design is based on that anticipated cover material grain size, the required apparent opening size (AOS),

and the permittivity of the geotextile. Above the drainage layer the vegetative layer consists of 12 inches

of select fill material covered by 6 inches of topsoil. The select fill material will be materials similar existing

soil at the sites such as silty sands. The Rutgers University Agricultural Extension and the USDA Natural

Resources Conservation Service were contacted to determine if the vegetative layers possessed enough

thickness to support grasses on the landfill cap (specifically hard fescue). The indication from these

agencies was that the thickness of the vegetative support layer is adequate.

6.4.5 Landfill Grade

All of the referenced regulations require grading to promote run-off, to prevent run-on, and to accommodate

settling. The state sanitary landfill regulations require that, after allowing for settlement, the top surface of a

landfill cap be between 3 percent and 5 percent. To be conservative, a minimum slope of 3.5 percent slope

was used as a design parameter to determine the regraded surface of the landfill. This provides for

settlement, although the calculations indicate that settlement will be negligible. The New Jersey sanitary

landfill regulations state that the maximum side slopes are 3 horizontal to 1 vertical. To be conservative and

to ensure a stable cap system, a maximum slope of 4 horizontal to 1 vertical was considered when

configuring the final cap surfaces. The proposed design promotes the run-off of precipitation.
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Various geotechnical analyses, including slope stability and settlement, were performed to verify the

adequacy of the proposed grading scenario. Based upon these analyses, it was concluded that:

• Soil loss from the cap surfaces do not exceed 2.0 tons/acre/year as required by the New Jersey sanitary

landfill regulations.

• The proposed components of the cover system possess adequate interface friction to provide acceptable

system stability.

• The proposed landfill configuration provides an adequate factor of safety against slope stability failure.

• Anticipated cap settlement will not reduce the minimum cap grade to less than 3.0 percent, as required

by the regulations.

The geotechnical analyses are described in greater detail in Section 6.5 of this report.

Cross sections for each landfill cap have been provided on 100-foot intervals for this submittal.

6.5 GEOTECHNICAL ANALYSIS

Detailed geotechnical evaluations, including slope stability and settlement, were performed in conjunction

with preparation of the remedial design for Sites 4 and 5. Site stratigraphy was inferred from the results of

several test borings that were advanced through and adjacent to each site (performed in conjunction with the

remedial design as well as during previous site investigations). The stratigraphy is generally described in

Sections 3.0 (Site 4) and Section 4.0 (Site 5) of this report, and test boring logs are included as Appendices.

In summary, the uppermost stratigraphic unit at Sites 4 and 5 is comprised primarily of sands. No fine-

grained stratigraphic units were encountered during the geotechnical boring program, and therefore no

undisturbed "Shelby Tube" samples were collected or analyzed. It was judged that, for the purposes of

stability and settlement analyses, extensive geotechnical testing of the sand units was not required, and

appropriate engineering properties could be inferred from visual classification and blow counts. Laboratory

testing included:

• Soil classification

• Particle size

• Atterberg Limits

• Moisture content
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Classification-type testing was used to verify continuity and consistency of the stratigraphic units as

determined from visual characterization and blow counts. Results of the geotechnical testing are included in

Appendix C and H of this report.

6.5.1 Stability Analysis

Detailed slope stability analyses were performed for both the Site 4 and Site 5 landfills, based upon the

input data described above. The PCSTABL5 computer program, a two-dimensional limiting equilibrium

slope stability method, was utilized to perform the analyses. Numerous iterations of the analyses were

performed to identify the failure surface that would correspond to the lowest factor of safety.

Cross section input geometry for existing conditions was obtained from stratigraphic sections that were

developed from the site test borings (these stratigraphic sections are included with the design

calculations). The location of the groundwater table was inferred from the results of test borings and water

level measurement within on-site monitoring wells. Engineering properties of soils were assigned based

upon the laboratory testing described above. Materials to be consolidated within the landfill are

anticipated to include waste metals and on-site soils that are excavated as part of the overall site

remediation, as well as imported clean borrow materials; corresponding engineering properties of these

materials were conservatively estimated based upon past experience.

The final grades of the remediated (closed) landfill were inferred from a site grading plan that was

prepared during the earliest stages of closure design. It was anticipated that the closure design

configuration (and grades) would change as the design approached completion. Therefore, a "worst case"

design condition was utilized for the purposes of the stability analyses, assuming a maximum potential

sides lope of 4H : 1V, and a maximum apex of the cap at an elevation of 183 feet msl for Site 4. The

maximum apex of the cap at site 5 is and 120 msl. The evaluated section was cut along the portion of the

cap with the greatest elevation drop.

The results of the stability analyses indicate that, for the worst case geometric conditions described above,

the factor of safety is on the order of 2 for Site 4 and exceeds 2 for Site 5. The resultant factors of safety

are judged to be acceptable and applicable to all slopes of less height or steepness. Slope stability

calculations are included in Appendix J of this report.

In addition, specific stability calculations .were performed to verify that the proposed materials of

construction for the cover system will provide adequate interface friction to maintain system stability. An
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infinite slope analysis was performed for the various critical interfaces between cap materials, using

interface friction values from published literature It was concluded that the minimum factor of safety

exceeds 1.5 for both sites. Infinite slope stability analyses are also included in Appendix J of this report.

6.5.2 Settlement Analysis

Settlement analyses were performed for the landfills at Sites 4 and 5, based upon stratigraphic cross

sections that were similar to those used for the slope stability analyses. The anticipated grades of the

cover system were assumed based upon the final design configuration (e.g., the worst-case condition that

was assumed for the slope stability analyses was not required for these calculations). Settlement within

the sand layers is expected to be elastic, such that settlement would occur concurrently with placement of

overlying backfill and the cover system. Therefore, it was judged that elastic settlement will not affect the

final design grades of the landfill.

The results of the settlement analyses indicate that the proposed minimum grades are acceptable

because, following consolidation settlement, the final grades will exceed the minimum slope requirement

of 3.0 percent. Settlement calculations are included in Appendix J of this report.

6.6 EROSION, SEDIMENT, AND STORMWATER MANAGEMENT REQUIREMENTS

6.6.1 Erosion and Sediment Control

An erosion and sediment control plan (E&S Plan) has been prepared for this project and is submitted

under separate cover. The plan was prepared in accordance with the State of New Jersey regulations as

set forth in the Standards for Soil and Erosion Control in New Jersey 1987. Runoff quality during the

remedial action will be addressed via temporary erosion and sediment control devices located around the

perimeter of the disturbed area. Refer to the draft E&S Plan for detailed information regarding the planned

controls as well as runoff calculations.

6.6.2 Stormwater Management

The final cover of the cap system at Site 4 will include topsoil and a vegetated layer. Because of the poor

cover soil now present at Site 4 and relatively poor vegetation, the post construction runoff from the cap

area will be less than the pre construction runoff. The pre and post construction runoff calculations for both

Sites 4 and 5 are presented in Erosion and Sediment Control Plan submitted under a separate cover. The

permanent surface water controls at Site 4 include perimeter ditches to control run-on and runoff from the

~ cap system. The perimeter ditches are design to collect flow from the drainage layer in the cap system.
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Because the post-construction runoff from Site 4 is less than the pre-construction runoff, permanent

detention basins are not required. Temporary sediment basins will be required during construction.

It should be noted that runoff from the landfill area at Site 4 does not have a positive drainage outlet from

the wetlands located at the base of the landfill (the wetlands are a low point with no outlet across the dirt

road to the east of the site). Under the post construction conditions this situation is not changed so that

water will continue to pond in the wetland area. It was felt that creating a positive drainage across this dirt

road could potentially drain the wetland.

The final cover of the cap system at Site 5 will include top soil and grass vegetation. Portions of Site 5 will be

paved for the trap/skeet range. The runoff for Site 5 will increase from pre-construction to post-construction

conditions due primarily to the pavement installation at the trap/skeet range. Detention basins will be

required for Site 5 to control the post-construction runoff to pre-construction levels. Perimeter ditches similar

to Site 4 will also be constructed at Site 5 to control run-on and run-off and to collect water from the drainage

layer in the cap system.

6.7 TRAP/SKEET RANGE REQUIREMENTS

The existing trap/skeet range will be replaced with a new trap/skeet range with similar location, orientation,

and configuration.

6.7.1 DeSign ReqUirements

The trap/skeet range was designed in accordance with Military Handbook 1037/3.

6.7.2 Clubhouse and Appurtenances

The existing clubhouse (mobile home) is in fair condition and will need to be replaced as part of the Site 5

restoration effort. The existing clubhouse will be removed from Site 5 for disposal. The existing deck,

located adjacent to the clubhouse will also be removed from the site for disposal.

The clubhouse also includes two vaults, one for storage of guns and one for storage of ammunition and

valuables. Both vaults are reportedly Class 5 vaults. The vault for storage of guns reportedly has a

weight of approximately 1,200 pounds. The second vault, used for storage of ammunition and valuables,

reportedly has a weight of approximately 2,000 pounds.
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A building to replace the existing clubhouse has not been selected at this time. A 15-foot wide by 70-foot

long concrete pad has been included in the design for restoration of the trap/skeet range. Details of the

new clubhouse will be incorporated into the final design as a separate submittal.

6.7.3 Paving

The majority of the target flight zone (assumed to be approximately 100 yards for a trap/skeet range

configuration) and the trap/skeet shooting positions will be paved to enable periodic cleanup of lead shot,

clay pigeon fragments, and shotgun shell wadding (shooting debris) generated in the trap/skeet range as

a result of shooting events.

The paving will be installed over the regraded cap surface as indicated on the drawings.

The asphalt paving will include the following components, in ascending order:

• A roadway stabilization geotextile

• A 10-inch asphalt base/subbase course

• A 2-inch asphalt surface course

The paved area will be sloped to permit drainage of stormwater from the paved areas. An asphalt curb will

be installed at the perimeter of the paved area to control stormwater flow and prevent shooting debris from

leaving the paved area. Inlets with a sump (bottom elevation lower that the outlet pipe) will be installed at

downgradient points in the paved area to prevent discharge of shooting debris from the paved area during

storm events. The inlets will be located just outside the low permeability layer of the cap and will outlet to

the perimeter ditches. The shooting debris will collect in the sump of the catch basin where it can be

removed periodically.

Light trucks are typically used on the existing trap/skeet range to deliver clay pigeon targets to the target

launching facilities. The asphalt paving was designed to support car and light truck traffic. The pavement

design calculations are presented in Appendix K. Since the area where shooters take position will also be

paved, the actual shooting positions will be painted on to the asphalt as indicated on the drawings.

Concrete support pads will be installed within the trap/skeet range to support the high house, low house,

sporting clay houses, and related structures. The top-of-pad elevation of these concrete pads will be at or

above the level of the surrounding paving .

...•
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6.7.4 Utilities

ELECTRIC

B&R Environmental performed a preliminary cost analysis for routing electric service to the trap/skeet

range at Site 5. This cost analysis included routing the electric service using the existing route as well as

routing the electric service along the existing access road to Site 5. B&R Environmental determined that

the existing route was more cost effective and the design drawings reflect this routing.

A new 400-amp electric service (single phase) will be installed to the clubhouse. The new electric service

will be installed between the existing supply pole near Asbury Avenue and the clubhouse area using a

routing scheme as indicated on the drawings.

The 400-amp service will be terminated at the clubhouse at a service disconnect box. A 42-slot service

panel will also be installed to supply electric to the new clubhouse, the trap/skeet range, and the EOD

range.

A 100-amp electric service will be supplied to the EOD range from the service panel at the new clubhouse.

Electric service to the EOD range will be terminated at a service disconnect box to be located adjacent to

the existing EOD bunker.

TELEPHONE

Telephone service is currently supplied to the clubhouse via an underground cable installed adjacent to

the access road to the trap/skeet range. From the clubhouse, telephone service is also supplied to the

EOD range via an underground cable installed along the access road to the EOD range.

The existing telephone lines will be replaced with new telephone lines (installed underground) as part of

the site restoration efforts. Details of the new telephone service are described on the drawings.

WATER

No changes to the potable water seryice will be required. Potable water to the new clubhouse will be

supplied by the existing bottled water supplier. Water for non-potable uses will continue to be supplied by

the existing portable tank which will be parked on a concrete pad adjacent to the new clubhouse.
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GAS

The heating system for the new building has not been specified at this time, although gas (propane) fuel is

preferred and is currently used for the existing clubhouse. A concrete support pad has been included on

the drawings with the assumption that propane gas will be used as part of the future heating system for

the clubhouse. The heating system will need to be approved by explosives safety personnel.

WASTEWATER

The existing on-lot septic system will be replaced with a separate holding tank. This tank will require

periodic removal of wastewater and solids by a vacuum truck or similar equipment.

Shooting events are held periodically at the trap/skeet range, when up to 100 people may attend. At other

times, there are no personnel at the trap/skeet range with the exception of an occasional visitor.

To estimate the size of the wastewater holding tank, it was assumed that up to 100 people would attend a

shooting event at the trap/skeet range. The NJDEP requires a design capacity of 10

gallons/capita/day(event) of wastewater storage for periodic recreational facilities. Therefore, the

wastewater capacity of the holding tank was estimated at 1,000 gallons (working volume). Additional

capacity of approximately 50% (500 gallons) was also assumed for emergency capacity and to provide

adequate freeboard above the working volume to allow placement of level alarms. Therefore, the total

minimum capacity of the wastewater holding tank was estimated at 1,500 gallons.

The NJDEP requires that wastewater holding tanks be equipped with high level alarms to alert personnel

when the tank is full. The NJDEP also requires that wastewater holding tanks be aerated at a rate of

approximately 2 cubic feet per minute per 1,000 gallons of capacity. The wastewater holding tank will be

equipped with a high level alarm which will alert personnel when the wastewater level in the holding tank

has reached a level corresponding to approximately 1,000 gallons. An additional level alarm (high-high)

will alert personnel if the level reaches 1,500 gallons in the wastewater holding tank. A small blower will

be used to supply the required aeration of the tank and a vent pipe will be installed to provide ventilation of

the tank contents. A manway will be installed in the top of the tank to provide access for wastewater

removal as well as provide access for maintenance and cleaning.
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6.8 OTHER DESIGN REQUIREMENTS

6.8.1 Regulatory Standards

The cap designs for Sites 4 and 5 comply with the disposition of the action-specific ARARs and TBCs as

discussed in the FS for Sites 4 and 5.

6.8.2 Groundwater Monitoring Wells

Existing monitoring wells at Sites 4 and 5 will remain as groundwater monitoring wells and will be used as

part of the long-term periodic monitoring of each site. Installation of additional groundwater monitoring

wells is not planned at this time.

All existing monitoring wells have outer casings that protrude approximately 2 feet above surrounding

grade. Monitoring wells located within the boundaries of each landfill cap will extended to match the final

cap grades and will be converted to flush mount for ease of cap maintenance. Monitoring wells outside

the cap boundaries will remain in their present configuration and will not be modified.

6.8.3 Maintenance and Repair

There should be very little maintenance required for this landfill cap, which will be considered permanent. If

unforeseen events ever damage the cap components, the damaged area would be uncovered and the

damaged geosynthetics removed and replaced, as necessary. However, the thickness of this cap is

expected to be sufficient to prevent such an occurrence. It is anticipated that the landfill cap will require

mowing twice a year. The paved areas at the trap/skeet range will require periodic resealing.

6.8.4 Wetlands Mitigation

Based on the current cap configurations at Sites 4 and 5, it appears that existing wetlands will be affected at

Site 4 as part of the cap installation; however, additional area for wetlands will be created, making the net

effect zero. At Site 5, it appears that existing wetlands areas will not be affected during cap installation.

6.8.5 Ordnance Materials

During the test pit investigation, ordnance materials were encountered at both Sites 4 and 5. All of the

ordnance materials appeared to be shell casings, shipping containers, and other components. No

unexploded ordnance (UXO) materials were encountered.
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EOD personnel will be available when intrusive activities in areas where ordnance materials were

encountered. If ordnance-type materials are encountered, EOD personnel will inspect the materials and

will determine the proper method for disposal.
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10 " ~Herdn•••

lit III

$-IJ )5c \I•.••.~ e;.,A,/' "J .5, fl.V h1.l 10 ~.:1f4 ~ c.-J~f-(:- ; D~<,L c.'~'ll%
,

Ibiz" Eal..IIA .5~",,( (.s.•~111:)-'6 Jfo.O ? ••• (';O.'.J{.%
~-,<{

/1.0 % !3tt,:,:, 5i / Ii" H~ '1/'-1 I/t( ~( ..ft:(,1(j )('~s»: 1",,'(-~.
I1IC) 18 to % .l'I/J1/ "(""'7 ( 5'''/:( r:-r#'? '?/; ~ ••~d

§u1.#t.. / U;,,,,, //r, '-"" .JLC't.. >.,.,,1.
~ji;' 21. t % tf-::fl 5,1f.t -- /tJ o;,?{ y:;. krUi-~l..p,,, rl.'t(

12N 3c() ~ )5jJL{ ·t ~ £ I , .fP,,,,,I tY""~,,L

-: - E{) (3-
/
/
-:

./
/
-:
/
/
-:
/
/
/_.

/
/
/
L
/
/

• Whitn rocx conng. emer rock broken" •.

•• Include mcnucr reading in 6 fool interval. @ borehole. Inerease reading frequency if elevated reponse read.

Remarks: /~A /~ L._ - ~- - - t:...J~
Ifd,

,,;

No
~/-Le~O

Drilling Area
Background (pprn): [ 1

~ WeIlI.D. #: _.:.;M;.L,0.:..:14;,....- _



Eq:Q;p
PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG

1
Sample I Oegtn
No. ana I (Ft.)
Type or or
RCO I Run No

BORING LOG Page10f ~

A/ws - el'f/(Le BORING NUMBER: O't"- ••8- ~L
a 7b - ..z 81 DATE: ~ -.(.?:.. .,7
:red - 0,.#'/-1 GEOLOGIST: p~",- AA'~I/:"'/-S~-----
CAt -s-s- DRILLER: Skvt!. .3""9tr J.To" url,-,,-

MATERIAL DESCRIPTION

2a.Iv,Pl f( r(

Blow. I I samPle, Lltnoloqy
6" or Rao Recovery I Ch.ng.

('!,I SamPl. (oepm/Ft.)' Soli O.n.llyl
lengm or COMlatlincy

SCfHnea or IColor
Inlarva, ROCk

H.I'II •••••

PIOIFIO Rualng (ppml

U
S

II N
~~I rIII ••Remarks u 15 III

Q. ~
~;J E ~• Q., III.J.e)

~' 1

'

.0 I;y'[
1'I~fc12.0 IXI'!()...'-l
•.•.zl Ir~s i.o L'

i'lll<{

.,

v

/'Itf) l(i. 0
!p" I 7.~
/11/318. 0 1~1'1.l~
$p'5lq.o IU

,a~</

/f/Z«

INz() INo ,y> 117/2'1

Mat.rlal Classification

1tX';;(
~,.•."d-i
C/.-v&.;.t, .~./ / j. Y 1t."Li q '4 f/1 {,( foil

7

5~:''1t/ ~ moi~-f
{f\tJJ.. .
r:>~''J(. 5, /1.0./ C/o ( e« h.-u. ~

I 1 /11~,~f
I '7
'[,ul'-'wl .5d--1A

1
1

(

•• ! IP

&-"yl S'/!-V [,Ie"", h,") ,11. I I =r:» l
~ ~/ ...wA k ir4J ~."v

(,.r~I~'" L I.
10'_'<1 t

r . I s. /1:., d61 tV VFC. .5~"'~ ~o/sl-

~ I 5/~7ty' i/--:--f hAt. ~/ .5~-4'"
T

&,t

7r,•.u 6f

U"Y

.5-6 I II i07e i~-'c..\[Li'

N.3B Iko I~ /2'1

§ 1/7.6

w{r

{P-'''1't.,
0"•••••

r (
{. (J,~-y-;-;).
1,,,..•"-I "'( @~t'~1-

I I 5; I~'/ i,'~J-1 h"-l 4'''-,</.-1.(V
. I f.• m I7AJ F/,rA/M~ f.;".-{

t:lJeJ-

~/'>J..
~ 14/1

bL\5L- I -+ ~
/\Ill.! . Io.""'f t .
t)4.'\......o:.. ra ..• I s.! ~y Fi."/... ']/1, ,.<\Ii Ji'.-ti

I -(.54JV't
I '~I ~ "_",,i.1," ~
1 It1l~,Itv {/"<liv ms..,,..ll)ft

Nftf
s~,¥( '1/q (".dS

• When roca conng. enter rock broken ••••.

•• Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if el_Ied repense read.
Remarks: I... .. .

IS-Iff ifk.f

I -lOr""1il •. ~ ~
l Ib:111 fdjV h.'1{to (tJq.,.,( >'l~IZ"

Dlt\~.L I I
t 11 ~ 6f/o;v'ltf1) I .;

'--'"
No ~ Well 1.0. #: _.!..:M::£0.:::'A~ _



BORING LOG Page ~ of ....!:..
PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG

A/ws - E"'~t.E BORING NUMBER: 0 y: b- 6-62,
(!7?J -.z 8, DATE:... 6-rL_--L17L- _
:rC.d - Drd/_1 GEOLOGIST: 7',4"" .:.::.avlS

C.AUr- - 5"5" DRILLER: .sk~~13f1,.,f.r J.:ro~ Urb."'.:ro~ Urb.",
I MATERIAL DESCRIPTION I PIDIFIO ReadIng IPpmlSample I Deptn Blows I Sample LItJ"IOIOqy

UNo. Ana I (Ft.) 6" or ROO RacoveryJ Chang.
SType or I or {'!oJ S."'IU. {OepavFI.I 5011Oen./lyl
C N r ~..,RaO IRun No Lengm or COMtftlt"CV

Remarks i .,
s Oi '0 IIISc,...nea or Color Material Classification

E 'li. s: ~'"IaN.1 Roell . .: E e• 0 CHerd••••• ., III

7/1 1~5 tHJ.. ~:...",
.5,J Ii' PTc C . ~Mf. I!II 5e.. .0/4 teA'1 DU\~ Ib!'·~.~

L;{
IS·c7 JL , ,Uu.r NVA

~ Silty 1t.'Ii.'1.,t.wd ~/1J.. .sOL-'o-J--»<
-:
/
/

I L II L
/
/
,/ --L I

L-:
L

I L
I L
-:
L
L

.. L
-:
L
-:

L
/

• When roes conng. enter rock broken ••••

•• Include mcnuor reading in 6 fool inletVal. @ borehole. Incre ••• reading frequency If elevaled reponse read.

Remarks: /(/A /~ L_ - u - - f-v1m 30 -I'!!C6~s
Drilling Area

Background (ppm):C

--.....

~ Well LD. #: _.:..;M:.L0.:..;'.4~ _



Page~ofL

t1/ws- EAlflE BORING NUMBER: N-68 -o~
C!nJ -.z 81 DATE: ._/_~
:rell - A-d/-t GEOLOGIST: PALl" IldvlS

CAI: - s-s- DRILLER: Skv(. 13f1,.,t.r J..To", urb."

BORING LOG
PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG'

f '

I MATERIAL DESCRIPTION PIDIFID ReaCl,ng cppml
S~mpl.' OeDtn Blow. I Silmple LIlJ"Ioloqy U
No, Ina I (Ft.) 6" or ROD Recovery I Change S
Type or (or ('I.) Sample (DepU\/Ft.) SoU Densltyl C :If r ~
ROO Run No Length or COMt_ncy, Remarks t Ii -5 III

Sc••• neo or Color Matenal Classification S E ii. ~ Ii
Inlarva. ROCk ..: • ~ 't:

Hardn •• s • III Q

IJ)

~I 1.0 ~ /f)Q}-l =~.s.li-y ~M~ ',"If_~J~ ,pr~
oBIi' :2.0 Yt- 1"/1.0{ I S."J.

~;.f J.D ~ .; .to~~~~~--------~--------~~------------~--+-;--+-1iI8~74.0 j/;¥ "/I.f/ ::;L ~, ~. ., M~CSI-
~~ 5".0 ~ ~1Mt StI/.y C/a"l~Y H,....t ~ JHIJ&I- ZDA~

ots"'I~. 0 Y, lJ/I.( • '1"'I••~J >1& •• ,( ~

~t' 1.b ~ C'!,,~ SillY hAt. I~
~8fl 8.0 Y.j1/},,, 9'4.',.,(, SA••./. ~t?~ I-
~ 109.0 ~ ~/~ cl,,</.,Y' ~ Sc. ¥" ~'" Z"A.(
oliff' IO.D U J#/z.Y ";'4~,,( J••..,,( J
~' Ilof) y; ~,,~H-f. ~,.,.~.( SA
clNfJ ',toe ~ 17/e.'I ~ .,..,( (~ ••• J..., IA'::[ ,M-'$/
~1 1!-.&1Y,
~ 't/.iI ~ "Izt' (~.::.zl hi,,$. t
~. ItoO Y, " t~ ~....I.tll>

f)tlll"Q ~ "Uy ~, ~ ~llft r-C. '1'-'$i-.,( ~ Af~'.s.t-
~ 11." % Dwt.. ~t ;1111 F'- c 3'· >-.el J ~t -t,noS ~

D1zl 18. ~ 181..' g::1{ ~ ~"Iy ~ 6-. S.~ ~ (,,'-,< ;at,. Jt,.,
~;1# /D II /7 ~ ~. /"~.-f "\ ICltSI
~ 7. /' 17 JIIIa.t _.::~~ ll ••••.SL J

t>fl7 2(). % 17n.f' ~ , V~.,.,,/ "",,-I-
syf,1 ;U • ..111 .~ 541v~4"tel
DtJ, J2 ~ "hY ~ 1~ I

~ ~~l .tl. ~ ~ ~/Jjy F-C lir. $tII ••J ~ ~ /r,-.kJ.
'~~J At'. ~ If/J.I/ ~, ~. (~:;:t,I

-:
• When rOCkconng. enler rock broken"s .

•• Inctude monncr reading in 6 fool inlervals @ borehole. I"cre ••• reading frequency If el_led reponse read. Drilling Area......... ~. 4-............. f...tlm 30 -1'''''C~.c.s Background (ppm):Ir- ----'1i zs= t~' . - H_ - ~-n:;L. ~ -" > - -- "/2.2.,/ ,,, ~ •.I".s,~
Remarks:

Well 1.0. #: __ :..:M::L0:;,,:'A _
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'--

u s ,,~\\; ,
, ..., -. ,.:..i " 1.' 'J c, . ~~~ SKETCH MAP

DRILLING LOG .,- 1'-~ ,-.... -
WELL NUMBER: Lj - J
Logrb~$.i/ hrest

SURFACE ELEVATION: 173.DO'

OWNER lJPJJ51A - £ftRU~
ADDRESS: CQLTS NELl<.

NEW ::JERS~Y
TOTAL DEPTH_--==3::-;o:-:-' _

WATER LEVEL: I B '
DRILLING -- - '.l.l DRILLlNG~ DATE / /,
COMPANY: Jt: t-rI7l45 METHOD: er DRILLED: 1 r f~
DRILLER: Ic":L HELPER: Rr NOTES:

l"Svrfa.lj EIdr;t7b""~r or t>VC
LOG BY: A£(b

o
<'~,~V~~~ ~~~ ~~\.O~ DESCRIPTION I SOIL CLASSIFICATION

Q<C: :::~~~\.~ ~~~~\. ~~~~\. (COLOR. TEXTURE. STRUCTURES)
-~

t- -
tJ -5 I /3rovJNS~ Vd/tJu) (/0 Yf("~) ;rtA/;'UfrJ s.uvt/

501Y2/ Coa:r~ ~nd.- t-- -

t-- -

t-- -

- t- .,.

~8 ~
(, I ,

Llqj.,-I !JrtifY (, 0YI? :r/) rruJ; (,(tV) S!uv/.r S-l- - II
U v ~

I- - 13 50mL (IOFJo) ..hit! ~.JI7d fY7rJ/'Sf JVF/ 2~-

t-- -

t-- -

t-- -- If
121 >5 ,

IJ /'//( (IOYR. f!) ;md brOvJnJs~15 /()-12 f
\/~Jjf£J/Jt-- -

31
(f DYR th )/Yli},'tJlY7 SaA1d. [...I)f/, IO~ -hN..I- - ifl

I- - ~ mn/~I ~ .z: 12-'/

- t-- -

- -
~ - jS~ /7 'Br()!/JI7 /<h \/;;jj"IAJ (IU YR%) rY1nJju~ -Jv

I

k a.o (s-02) ~ rr1. vel..t-- - t'-A)ar v SOA1d

h.fJlm,NJ. 5:+rom/ hn)i/,)f) !~,5'1/2 'lIb)~ -
j ~,' (J o ~

I- - rru /urn -Iv Coar:51 s~ in{)IS-f
f2u-~.: I J? /1L...--

s

/0

15

2JJ
• ~S' M.01586

SHEET -.L OF -.L



DRILLING LOG

, \ :: ~~, -, SKETCH MAP

-~-

NOTES:

WELL NUMBER: __ LfL·_-_I _
LOCATION: i,l1,wt's' 1/ \,vCS+

O~ ]:? 60)\ ·'f
TOTAL DEPTH ••30 r

SURFACE ELEVATION: \ 73·00' WATER LEVEL: _---'I'-~"'--/ _
DRILLING -vt: FifJ DRILLING A DATE / /
COMPANY:.....JC ~I <2 METHOD: ttlA'fj?C DRILLED: uua:
DRILLER: WL HELPER: __ --'-'Kr""'""- _

OWNER: /A}PN5llI-GARIE
ADDRESS: CaLLS c.,)£LK...

A1th.! -;-t=J?SE'I

LOG BY: At B

10

I I I 23 II ..•..•rAt" 1Il II U LA I IV V ' 14"'" ~ ! 'v,' '- "I tty'Il n: I

20

2:;

30

DESCRIPTION / SOIL CLASSIFICATION
(COLOR. TEXTURE, STRUCTURES)

vJ
'fL ""1 I

• A.S.T.M. 01586 SHEET ..L.. OF .z.,



--

'-.-.

-+Well - .
r- .-- Well. Construction Summary

Location or Coords: u..nd-ldL Wt;.'+ Elevation: Ground Level
M ]) 6nJ~ Top of Casing 173.o.D'

Drilling Summary: Construction Time Log:

Total Depth SO' Start Finish
TaskBorehole Diameter Date Time Date Time

Drilling:
Driller :r.~ Eri*s HSA ~ IHI.(J) dJJi&, ists:

BD"Gr~t " 'lSlS " 1530

-- -- --
Rig MQbi I :prill 13-'" Geophys. Loggrng: -- -- --
Sitts) ~))D\O~+ern .!,~- Casing:

:Eo IIc.r: Bi+ r "I.~sl.JI .f. " JS.3Q. " l~aQ
Drilling Fluid UJ«h.r P"'- -- -- --

-- -- --
Surface Casing to I, ~~.1 L o~'nJlI Filter Placement: " uesx " l =1-:lr,

d!lJBJ, !l8.3o t.l!llM a lJ.ISWell Design: Cementing:
Development: 3bJln, M11L lhUJt. l "D. 0

Basis: Geologic Log1.Geophysical Log_ Other:
I" / Casing String(s): C=Casing S=Screen -- -- --•.... to- ~--6.5t2~ ~-~_~ -- -- --~-~'~ --- ----- -- -- --- --- ---- -- ---- -- -- --- --- ---- -- ----- --- ---- -- ---- Well Development:- --- ---- -- ----- --- ---- -- ----- -

Casing: C1_~" St,-~I -
-

C2 fit 5Ctf ~~"

Screen: S1 +" SLtI 40 PYL-
in SLOT

Comments:S2

Centralizers

Filter Material 11= 2 Oth:t~ SoaDd
~, - 12.IS I bdQ~ 6S

Cement ~: I 1:>&l of- l""'~ CJ.mtN\.1 :
bli\-bM.,it4 10' - 65

Other ]V.IIl ib 0-,ti. i>t1J,t:s
12.. s: I - r Q I bdQ W 6.s

..
"'"--

Q)
c c
:8 @
~ •...o Q)
~ll.

l5
Q)'e-
ll.

~



~

OWNER tt/?JJ9A - EIlRLG
ADDRESS: C.oL./5 /I./EZ..K

NEW JCF:SE. Y

NOTES:

SKETCH MAP

DRILLING LOG

WELL NUMBER: ~ - 2-
LOCATION: ~!I ~It'(f of'D 'BCO~

TOTALDEPTH __ ~/~8~' _
WATER LEVEL: 4-'- _SURFACE ELEVATION: J52. 3b'

DRILLING "\"r:" DRILLING II., DATE / /
COMPANY: -.JC Fr, H5 METHOD: /'fU.§Y: DRILLED: / fJ{,
DRILLER: WL HELPER: ----RA-.•..•.----- rS'u f-Gsu ClW'anQ;. i4? &f PV<.
LOG BY PeB

o
DESCRIPTION / SOIL CLASSIFICATION
(COLOR, TEXTURE, STRUCTURES)

5 (;oyR7f) SC2..

/0 ,
~ I -- I liO-12/

/~

JD



Ciic c
.Q C
- £13 •...9&

ts
Q).e-
CL

~

I-

1\./
L...jlll-

I-

Well 4-2-
Well Construction Summary~

Locaton or Coords: /and-li/J JJ~.f-
of ]2 Grot/p Elevatbn: Ground Level _

Top of Casing / 52, 3' I
Construction Time Log:

Start I Finish

Drilling Summary: ,
Total Depth , 8
Borehole Diameter _ Task

Time IDate Time Date
Drilling:
HSIr tl!JlB» .350 tl!JI8lt ISOO I

"Roller: Bit- "l5OO. LSI5,

Geophys.Logglng: _

Driller .:r F Fritts

R Mobil t>ri II B-" I
.,g Hollow s-lu-o ~cr.

8It(s) \ B't"Ro' rIC ,

--- ---- --- ,---- ---- --- Well Development:

• 1lSJS:1_"_IIS30
Drilling Fluid _ --- , -- __ I 1 _

----, ----. I _

Surface Casing fa ItS±u.-f Loc,.li"'f
Well Design:

Basis: Geologic Log -X- Geophysical log __
Casing String(s): C=Casing S=Screen
_2.'_ - ~l~ I.ie; -~ .a.,
£-~/-u __ - _

Filter Placement: _,,_ 1530 __t _ ,=too
Cementing: _,,_ t:I:DD _1(_ IrIS
Development: hhJ, l..ZlS:.. ~ J .34,(
Other:
----------1 --- 1---_, _

--- ,- • I _

----, ----, ----I _
----- __ 1 __ - - --- , ----, ---- .-----_--1-_--' f 1 I 1 ,

--- ---- ---, ---- ---- ---
--- ---- ---- ,---- ---- ---
Casing: C, ,. S+c.d, -.-,- '--- --

C2 -4" sctt 40 'PVL

Screen: S1 fV sc...tf 40 -pvc.
10 SLOT II S2 r;C~o::m=m=e=nt::s~:---------JI

ICentralizers _

;

, F~lterMaterial 1t- 2 P§Wtl <;a.nd
_ 18' - 2.5 btJOI,J u.-S
Cement fa: I 1brtlA.tod e.t.fY\L.I\f:

b<M\rlfML'ttl 'l' - 65
",;bn,.itL Yellm

Other "'Be2.$ I - 2' b, l., LJ 45
,

L-.J I i-··· -----_
~---~-.

~



-; ~ SKETCH MAP

WELL NUMBER: !/- 3
LOfATION: Vuvihll itJ'?st

DbCOtrp

OWNER wplr./sm - !iIIRL£
ADDRESS: COL.-IS /JUI<

J.Je;-W 7B1CS£ Y

DRILLING LOG

DRILLING .:.JJ.
COMPANY: .1'£ Fa',5
DRILLER: l&L

DRILLING ~ DATE I. J
METHOD: DRILLED: I JRlfJ,

HE~PER: RT.

SURFACE ELEVATION: I G:,b. 40' WATER LEVEL: ( Z. I

TOTAL DEPTH '-5 .

LOG BY: Af: p.,

o
DESCRIPTION / SOIL CLASSIFICATION
(COLOR, TEXTURE, STRUCTURES)

L!,S ~

)5

5"
(/0 YR. f!) dfzd

10

,sf

12..
VI- II Jallk{ ..n U&{ l \ hI '1' t:1NU I lAIr . U 101- I, Iif I • "

It

20
• A.S. T. M. D1586 SHEET ---.L OF L



USN"~
DRILLING LOG 1 7 7 1- v ~ - 1 oJ

WELL NUMBEA Y- ~ F I ~~NEA. Wf>4/S71t -Elt1fjE
LOCATION: La.rxil1i !~+- ADDRESS~~ :J~

M- 1:> fa ruV¥ ..,ILL~25CAEy'
TOTAL DEPTH 2.S '

SURFACE ELEVATION: ''''.40 I WATER LEVEL: /,2,'
DRIlliNG . DRILLING \ DATE I /.
COMPANY: Y. Eo Jts METHOD: fSA D?gED: IUD ,f(, ~=-:=:;~==========~
DRILLER: LdL HELPER: ~ NOTES:

LOG BY: AF8

SKETCH MAP

I)

DESCRIPTION / SOIL CLASSIFICATION
(COLOR, TEXTURE, STRUCTURES)

I

'J.S-/1 I 8ft)wr1/3h \

2-0

'-

25

2'1'/

• AS r M. D1586
SHEET 2.0F~



4Well .
r- .---- Well Construction Summary

UJnd..ft ZL JJ~f-
-,

Location or Coords: Elevation: Ground LeveloJ- .» &-tlt/# Top of Casing Ltd(l .4-(2 I

Drilling Summary: Construction Time Log:

Total Depth 251 Start Finish
Task

Borehole Diameter Date Time Date Time
Drilling:

Driller :rIEl Frifl~ HSA "'0/& 1015 ,110/& t)+s
-:E0 II e.r:: :&i± " Bl5.. " 1330

-- -- --
Rig Mob'" ])rill ""B -t., ( Geophys. Logging: -- -- --
Bit(s) tlQ11 OWS-+~M AII;~~r:~ Casing:

'":RQII~I: 'Bi +- -:rncA1l1' 4· " ~ " 1400
Drilling Fluid Wcrlu "PVl... -- -- --

-- -- --
Surface Casing h 't s-rul L~,~.nA. Filter Placement: " 1iQQ • L530

Cementing: II J.S3O " 1.S5D
Well Design:

Development: ~"/_I IaSJL 31Z1IIi. lZ:.l~
Basis: Geologic Log -.L Geophysical Log_ Other: i

1\ I Casing String(s): C=Casing 9=Scree~ -- -- --
'- r- _2~-~l~ 2S -~~ -- -- ----L.lt - ~ 1J. - .---;-- ---- -- -- -- -- --- ---- -- ---- -- -- --- --- ---- -- ----- --- ---- -- ---- Well Development:- --- ---- -- ----- --- ---- -- ----- --- ---- -- ----

Casing: c1-----1P~t'-~f - -

C2 4" Sc.t-4- 40 ":P(c.

Screen: S1 4' SLt+ 40 ~"L
IQ SLn-r

S2 Comments:

Centralizers

Filter Material :If:::z. Dtt-a.ua 5B.b.l
2S'-r.' ba1~ k~

Cement i2 t, I 'l'QI"l!tJ.AV1 t.l..m..L.ft+ :Oth~-l.~
'-' w65

i....-

Q)c c
.Q C

ro ~u ~o Ql....JCl..

ti
Ql"eo,

~



(Page 1 of 2) MONITOR WELL 4-4

.---.

-

Project N.W.S Earle/ Colts Neck Well Number ~M~W~Q=4_-=4 _
Location Colts Neck· N J Coordinates
Geologist T. McCann Top of Casing EI~vation 181.28 feet MSL
Drilling Contractor B. L. Myers Groundsurface Elevation _~fe~e~t~ _
Driller B. Stringer Total Borehole Depth 35.5 feet
Drilling Method Hollow stem auger Total Well Depth -=3~5~.~O~f£e£e~t _
Diameter of Borehole 11.5 (7.5) inches Date Started -&1~/~3~Q~/~9~1 _
Diameter of Well Casing 4 inches Date Well Completed -=2L/~Q£BL/~9~1 _

DEPTH ~ ~ BLOW ffi GRAPHIC
IN FEET NELL CONSTRUCTION DETAIL ~ §COUNT 1M ~ SYIeOI.. DESCRIPTION

u)z jI9I

O r.=:::;'1~ ~~~~ [X 2.3 .r SM 0.0-2.0
O. O. I--- 79 .r O-So: Very dark brown (10YR2/2). SAND. fine.
~':l ~':I 5.5 some Silt. loose. moist.

'-2 '.~ '.~ J( .5 ~'£:GM 6-19°: grading to a Dark grayish brown~~ .,;! --=-- S7 ~:~.~. (10YR4/2). SAND. v. f. to fine. some
~~ ~~ •• 7 :~~:: SILT. loose. moist.

~ 4 'I>.~. ~ J( ~.,.o: HNU - BKG~.. ••. ~ 3.6 f):~:
.~ '0 ~ ----- 50 ~.~~
;.~ .; : II) 7.11 :(;.;': 2.0-4. 0

'-6' ~~ I~ ~ ~ 26 . SM Yellowish brown (10YR5/B). SAND. some Silt.
~.. ~. ~ .......:.- 79 '.' little fine-med. Dtz gravel. subr-cundan, Fe
;..~ ;: ~ 10.11 staining. at 2.5-3.5 ft. tan SAND. v. fine •

'-8 0..0. J( 8 . . some Silt. moist.
~.~ ~.~ ~ 71 . . HNU - BKG
.~ 10": 8. II . .

'- 10 r.~ .~. J( .' 4. O-S. 0 -
;:i ~: ~ 75 . . sa~e as above. li ttle fine to coarse Sand
'';'' '0. 10.10.. mOlSt.'-12 ~ t;:;-f-~ ~ -t:l V.2:.!- 75 :: 6.0-S.0
. ~ /\ u. . . Yellow (10YRS/S). SAND. v. fine. some Silt.

>- 14 ~ J( bandin, a•• ar-ent at 6-6. 5ft and 13-13. 5ft.

'-16 I-~I [X i~::••'O~f~~~:;~~;;~;:~~::;;;~~;~~:;~~~~~j~vR6~~~e
'- 18 " <:l . . at 9.5-17°. mOist.~ f\ll0.21~ ..., V\7t30 73 .' jO.0-12.0
-20 ~ '~ . .' 10-10.5': Brownish yellow (10YRS/S). SANO.

~ looo: 15.29 ~'. GM v. fine. some Silt. 2° layer of Dark
II) __ ~ 4S 1"-'.( brown (10YR3/4). SAND. v. fine. some

-22 ~. -. ',., Silt. lIoist.- ~ - ~ J( !I.~ 10.5-11.5': Very pale brown 110YR7/4).
~ ~ '. ~ bo. 99/. SAND. some Silt. v. f .. loose. mOist.

f-- 24 - ~ . -. ~ tN· I" ..

II) • - c:: 1\/ 7.11 Q'. GM 12.0-14.0~ ::= ::' ~ 1I\~ BB P:c Very pale brown (10YR7/4). Sand. v. fine.
f--26 '..- '.. . 0 some Silt. grading to Very pale brown

1"-., (10YRS/4) at 11.5-1S". moist.

'-28 ':.'_ ::: j4.0-1S.0
. Very pale brown (10YRS/4). SANDand SILT.

:'.- :.' i rx 5 ["'.,' GM v. fine. mottled color' throughout. strong
'-30 -L .8 ~'L.-. ba~d of Yellow (~OYR7/S) at S.5-7 .5".

mOlst.

'--



(Page 2 of 2) MONITOR ylELL 4-·
PROJECT N.W.S. Earle/ Colts Neck WELL NU~BER ~~~W~O~4~-~4~ _

DEPTH
IN FEET

1-30

1-32

1-34

1-36

1-38

1-40

1-42

1-44

1-46

1-48

1-50

1-52

f-54

1-56

f-58

1-60

1-62

1-64

1-66

1-68

1-70

I Ilt!1 I M".~I fal Gr e;~~'~ale brown (10Y07/31. SAND. ~. flne.=:. some SlIt. unlforlll.no baOlhng. llttle
'.'1= .:: Qtz gravel., 13-14.5". rounded. mOist.

~~IBlDN I ffilSRAPHICNELL CONSTRUCTION DETAIL I!i; e COUNT M 8 Sy..aot...~!z: ~ DESCRIPTION

--,= 1B.0-20.0
Very pale brown (10YR7/~. Sand. some
Si It. liHIe gravel. subrounded. SAND:
BOI fine. 151 med .• 51 crse. banding:
4-5": (10YR7/S). 12.5-13.5": (10YRB/1).
15.5-1S": (10YR7/B). moist.

20.0-22.0 -
Light gray (10YR7/2). SAND. some Silt.
0-2": Pale brown (10YRS/3) SAND. v.f .•
7-7.5": do.inant Reddish yellow (5YRS/BI. -

fine. some angular Otz gravel.
7.5-11": White (10YRBI 1). f ine-med .•

SAND. damp. -

-
~ -

22.0-24.0
No sample taken. Hammer lost in hole. -

~.-......,24.0-2S.0
Olive yellow (2.5YS/B). SAND and SILT.
v. fine. .25mm bands of Very dark grayish
brown (2.5Y3/2). sOlie rounded Otz gravel.
wet.

HNU • .4 ASKG (spoon) -
29.0-31.0

Same as above. wet. -

-

-
-

-

-



(Page I of II MONITOR WELL 4-5
N.W.S. Earle/ Colts NeckProject

Location Colts Nect. N J

Geologist J. Williams

Driller
Drilling Contractor

Drilling lo1ethod
B. Stringer

Diameter of Borehole

B. L. lo1yers

Hollow stem auger
11.5 (7.5) jnches

4 inchesDiameter of Well Casing

MW~Well NUllber
Coordinates
Top of Casing El~vation 165.28 feet MSL
Groundsurface Elevation fill

Total Borehole Depth 26.5 feet
Total Well Depth ~26~.~O~f~e~e~t _
Date Started ~2~/w2~O"/~9~1 _
Date Well Completed -=2/~2=O~/~9~1~ _

i DEPTH
iIN FEET

w ~~ ~ >-NELL CONSTRUCTION DETAIL I~ ~ BlOW ~ISRAPHIC
~ ~ ~T 8 SYMBOL
(f)Z !oIoI

DESCRIPTION

~ Discontinue split spooning due to running
._. I I I I I sands. Ori 11 to 27 ft. I

~o
~2

1-4

1-6'

1-8

1-10

~12

1-14

1-16

1-18

1-20

1-22

1-24

1-26

1-28

1-30

i
i
~
~

~
~

j.: ~:.-.... ~
.' c:
:.' - .' 'b
. .' ~
:.' - ~

'. ~
c:: -.: - ~
'b '. '"

~

'b .,c.. .;- ~\,j' ••••c.,'. ••
~ .:- _.' ~
~ .='. ~" _.'. ~~ _.'
~ =;: ~~ =....~
I'\i

1"=1"
•... ,

....&...

jO.0-12.0
F--'!--I---+_ ...•...--I Reddish brown (SYrS/4). SAND. fine to med ..

some f-m subangular Dtz gravel. seams of Fe
stains •• Oist.

1\7~
l!\f15.1il 92rx~7jrtWl
1\7L!:!Jl!\17.1ol 46
1\7~
l!\112.2tl62

SM IO. 0-2. 0
Dark brown (jOYR4/3). SAND. med. w/ some
coarse grains. Black silt layer (10YR2/1).
lIoist.

2.0-4.0
Grayish brown (10YRS/2). SAND. med. and
coarse grain. poor sorting. some fine
Otz gravel. moist. _

4.0-6.0
Reddish brown (5YRS/4). SAND. fine - DIed.

GMI grain. Fe staining. trace fine gravel.
lIoist.

HNU • BKG
6.0-B.0

Reddish brown (SYR5/4). SAND. f-m. trace
fine to .ed. Dtz gravel. Fe staining.
lIoist.

B.0-10.0
Reddish brown (SYRS/4). SAND. fine - med.
little fine to lied. Dtz gravel. subangular.
Fe staining. dk. brown silt streaks. mOist.

12.0-14.0
Pink (5YR7/3). SAND and Dtz GRAVEL. fine to
lied.. poor sorting. mOist.

14.0-16.0
Reddish brown (5YR5/4). SAND. fine to
coarse. and Dtz GRAVEL. f-m. Fe staining.
wet D1S'.

16.0-1B.O
Brownish yellow (10YR6/B). SAND. fine.
at j7ft there is 2" band coarse SAND and
fine GRAVEL. loose. wet.



(Page 1 of 1) MONITOR WE~L 4-{
N.W.S. Earle/ Colts NeCKProject

Location Colts NeCK. N J

Geologist ~T~.~~~c~C~a~n~n~ _

Dri ller
Drilling Contractor

Drilling ~ethod
B. Stringer

8. L. j.1yers

Hollow stem auger
Diameter of Borehole 11.5 (7.5) inches

4 i.!:l&.hesDiameter of Well Casing

~W~Well Number
Coordinates
Top of Casing Elevation 149.75 feet MSl
Groundsurface Elevation fill

Total Borehole Depth 14.5 feet
Total Well Depth 13.7 feet
Date Started ~2~/w2~5~/~9~1~ _
Date Well Completed _~2~/~25~/w9~1~ _

DEPTH
IN FEET

-JI I >~:! BLOW f5 GRAPHIC
NELL CONSTRUCTION DETAIL I~ ffi COUNT M 81 SYMBOL

~~ !o+I
DESCRIPTION

1-0

1-2

1-4

1-6-

1-8

1-10

1-12

1-14

1-16

f-18

~20

~22

f-24

1-26

f-28

1-30

- 0.0-2.0
Light gray (10YR7/2). SAND. med. to poor
sorting. fine to v. fine grain. damp:
0-1": SILT and SAND loam. -
1-S": SAND. v. f. to f .• some med. Qtz.

gravel. (10YRS/4)
S-1S": SAND. vf to f. sOllielIIed.Qtz grvl. -

(10YR7/2) _

~fiB
. I ~T -. ,,_...,.' - - ..." ~

-'. -- «:): = -.' ~ ~~ =: ~"" - ,<::a
~ ~
II) "I..a '.

~ ~-- ~
~ - 'b~ =. ~
II) - ~

~ '-- ~
C\j •. - II)

1'----1"._0.:'_0 ..: .

~
-~.~.lIlSMS3 - .

-' .

2.0-4.0
Light brownish gray. SAND. sOlDe Silt.
sOlie grave 1. wet:
2.0-2.5': SAND, coarse to fine. poor sort.

little Qtz gravel. med .•
2.5-2.S': SAND and SILT. some Qtz gravel.

lied., Dark gray (10YR4/1).
2.S-3.3': SAND, v.f. to f .• sODle Qtz grvl.,

Very pale brown (10YR7/4).
-

4.0-S.0
Pale yellow (2.5Y7/4), SILT and SAND. v.f.
to fine, little Qtz Gravel. med. grain.
subrounded at 4.9' where color grades to
Yellow (2.SY7/S), wet -S.O-S.O
Yellow (2.SY7/~. SILT and SAND. v.f. to
fine. some medium Qtz Gravel. wet

S.0-10.0
Light gray (10YR7/2), SILT and SAND,
very fine. wet:
S.D-B.3S':Light gray (10YR7/2). SILT and

SAND, v. fine. well sorted.
B.35-8.S': Yellow (10YR7/S). SILT and SAND

v. fine.
8.S-9.2': Light gray (10YR7/2). SILT and

SAND. v. fine. well sorted. -

-
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VALLEY
]FOJRGE
JLABOJRATOJRIJES9 INCa

Geotechnical
Engineering

Construction
Quality Control

Laboratory
Testing

NOT and
Related Services

Research and
Special Studies

Environmental
Engineering

Transportation
and Traffic
Engineering

30t1~
. - -. --.. __ ".-. ; •..\Z '1 : ,-: -.:
:'}( -- ~\""':rt'- '~ J.,.',,-~~- -' - ----<

Engineering Consultants Since 1967

SOIL LABORATORY TEST REPORT 6-6

Project No. 97128
June 30, 1997

p'
~.

Attention: Mr. Dan Witt
Brown and Root Environmental!
661 Andersen Drive "
Foster Plaza 7
Pittsburgh, PA 15220 .•.

Re: iJSubcontract Agreement No. GCDB-97-526-1298, Analytical~
Services
CTO No. 289 - Naval Weapons Station (NWS) , Earle Colts
Neck, N.J.

Samples Picked Up: On 6/23/97 by VFL, 9 samples from 18 jars

Testing Completed: (As requested on Chain of Custody Form,
4 Samples at Level D P.P.E. and 5 Samples
at Level C P.P.E. )

Test ASTM Standard
Natural Moisture Content
Particle Size Analysis

(Sieve and Hydrometer)
Atterberg Limits
USCS Classification

D2216
D422

D4318
D2487

Results:

The results of the testing are graphlcally depicted on
the attached Grain Size Distribution Curves. If you have any
questions about this test report, please call.

EJS:lcw
Enclosure
cc: Mike Wireman

Sincerely,

/~-'7'~ ~
Eric J. Seksinsky, P.~E.
Technical & Quality
System Manager

Fax (610) 688-8143 • 6 Berkeley Road, Devon, PA 19333-1397 • (610) 688-8517
URL: http://www.mgar.comlvfl • E-mail: vflabs@voicenet.com

http://www.mgar.comlvfl
mailto:vflabs@voicenet.com


UNIFIED SOIL CLASSIFICATION

COBBLES
GRAVEL SAND SILT OR CLAY -~

COARSE FINE COARSE MEDIUM FINE

U.S. SIEVE SIZE IN INCHES U_S. STANDARD SIEVE No. HYDROMETER

3 3/4 3/8 4 10 20 40 60 140 200
100 ~ ~ a-.\

\K80 20

\ E-
E- ::r::
::r:: 0
o •......•

•......• ~
~ \

~
~
>--

>--
o:l

m 60 \
40

c..'J
Q
~

Z Z
•....• •......•

tr: <t:

tr: E-
<t:

1\
~

0... 0::

E- 40 60 E-

Z \ z
~ ~
u
0::
~ ....w
0... 0...

20
(~

80

\
c~

~~0 100
103

I i 10-1
.....• \J I 2

10-3102 10 10-
GRAIN SIZE IN MILLIMETER

LL PI
SYMBOL BORING ~ ~ DESCRIPTION

0 NON-PLASTIC TAN POORLY-GRADED SAND WITH SILT (SP-SM)

04-GBOl-2224

Remark:
.

NAT. MOISTURE CONTENT 5.4 LEVEL D P.P.E. ',-I
Project No. 97128 BROWN ROOT ENVIRONMENTAL

Valley Forge GRAIN SIZE DISTRIBUTION 6/30/97Laboratories, Inc.



UNIFIED SOIL CLASSIFICATION

COBBLES
GRAVEL SAND SILT OR CLAY

COARSE FINE COARSE MEDIUM FINE

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER

3 3/4 3/8 4 10 20 40 60 140 200
100 r: 0"-E~,
80

-.
20

\ E-
E- ::r:::r: c.)

o •.......
•....... ~
~ ) ~
~
>-- >--

iIl
iIl 60 \

40
~

Q
~

Z Z•.......
~if)

if) \ E-
~ ~P..

(J
p::

E- 40 60 E-
z i\ z
~ ~
u u
p:: p::
~ rx:l
P.. \

P..

20 80\
~

0 \:~ 100

103 1102 1
10-1 10'-2 10-310 1

GRAIN SIZE IN MILLIMETER

LL PI
SYMBOL BORING ~ ~ DESCRIPTION

0 NON-PLASTIC TAN POORLY-GRADED SAND WIT..., SILT (SP-SM)
04-GBOl-2830

Remark: NAT. MOISTURE CONTENT 11.9 LEVEL D P.P.E.

Project No. 97128 BROWN ROOT ENVIRONMENTAL

Valley Forge GRAIN SIZE DISTRIBUTION 6/30/97Labora tories, Inc.



UNIFIED SOIL CLASSIFICATION

COBBLES
GRAVEL SAND SILT OR CLAY ~

COARSE FINE COARSE MEDIUM FINE

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No HYDROMETER

3 3/4 3/8 4 10 20 40 60 140 200
100

;.....
0

~
~

~
~
~

80 20 E-
E- \

::r::
::r:: 0
0

•.....•
•...... ~
~ \ ~
~
>-

>--
co

CO 60 40\ Q
0 ~
Z Z•.....• •......
(f) <t:
(f)

\
E-

<t: ~
P.. 0::

E-<
40 60

E-
Z \

z
~ .,
u
0::
~ ~
P.. \ P..

CD
20 \ 80

Il-.
~ r-.

0
~ ~ t--8 100

103 102 10 i 10-1 1
1
0-2 10-3

GRAIN SIZE IN MILLIMETER

LL PI
SYMBOL BORING ~ ~ DESCRIPTION

0 NON-PLASTIC TAN SILTY SAND (SM)

04-GB02-1820

Remark: NAT. MOISTURE CONTENT 12.5 '-" -
Project No. 97128 BROWN ROOT ENVIRONMENTAL

Valley Forge GRAIN SIZE DISTRIBUTION 6/30/97Laboratories, Inc.
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UNIFIED SOIL CLASSIFICATION

COBBLES
GRAVEL SAND . SILT OR CLAY

COARSE FINE COARSE MEDIUM FINE

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER

3 3/4 3/8 4 10 20 40 60 140 200
100 r ~ 0

~ \
\ \80 20\ E-

E- ::r:::r: c.)
c.) •.....•
•.....• C£l
C£l

~

~
~
>-- >--

CO
CO 60 40\ Qc.) C£l
Z Z•.....• :;::ir:tr: \ E-
<:x: C£l
0.. 0:::

E- 40 60 E-
Z \ z
C£l C£l
U U
0::: 0:::
C£l C£l
0.. 0..

\20 80

\
(~ -,

0 100

103
r i 10-1

<:»

1(}2 10-3102 10
I

GRAIN SIZE IN MILLIMETER
,

LL PI
SYMBOL BORING ~ ~ DESCRIPTION

0 NON-PLASTIC TAN POORLY-GRADED SAND WITH SILT (SP)

04-GB03-2224

Rern ar k : NAT. MOISTURE CONTENT 14.1 LEVEL D P.P.E.

Project No. 97128 BROWN ROOT ENVIRONMENTAL

Valley Forge GRAIN SIZE DISTRIBUTION 6/30/97Laboratories. Inc.
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PROJECT NAME:
PROJECT NUMBER:
LOCATION-

TEST PIT LOG
Page I of I- -

N vJ ::. E 'd~_u:. TEST PIT NUMBER: ,,4- - TP- 6 i
"7 - O"L DATE: b II? h 1:
SITE 4--- GEOLOGIST_:_. nc u) ITT

Depth
(Ft.)

MATERIAL DESCRIPTION

Lithology
Change

(Depth/Ft.)
SoillWaste Characteristics

(lithology, density, color, etc.)

PID/FID READING

u E Ec..
S Remarks ..:: c..

c '"
..::

u
NsS 0 al

'"
o (Z..AA6G" S "ND, SOl L

A f Pc ,.l\R.S vNf)iYtu{<. 8 E-0

10
1

El<Jo? or
I-----l TE:S,

~ n~~.v'-"

'--

T%ST PIT CROSS SECTION AND / OR PLAN VIEW I

f :~_-3;_\----~------------~}! 114 ~
Ii[" I 04--.- p-c \ 1:

'i":: , s· II . 43~ '2- c..

L <...$ I EAST

I
1e-5>' TRe..." •.• ~ ",i)c f) \3~fcli\\O.
t\1/T J~&- wA>l"Y 13E:<:'i\"'-';1?- A 1\<:."-
I-\Cl~ '::c),J.v f-.J ••••"\ A()V'\J.Jl..f> PA-;.'
IR~IES

'-

REMARKS:

PHOTO LOG:

/I~
II~
I \ 'I c

T P,c,;c:.~
Qt:::Et'

Dv& C o.>oJT/ i,JO:J!iI .•••r
J

1\ L~ <:. 1.£A...J 'S.I\~ 0
oc.c "'S5/0~Atl.'r' (x 01,", <r k2~E:P€~ to IL::..!. 01

BeG ~ TRcJ.J(..t-' IO~
t3f\~~ F<4'l {"AI':

1+N \.i
it

I'

P,C. cuR"S *(, L. 3
r I

~E .A.()If\J fro f;~i:ftT"INr £C/oIl:/"sPou .. PILl-
i l tr: It I,

o
II ,I

I, jl/( .( I,

/2..ll

f}Gi6I~ i~...4Q.F\"'1... I 3~'S""
~N(.i~ -

- (S +0r-IIJI5joj MC::~FtL~JNC""



Pageiof_t

TEST PIT LOG

PROJECT NAME:
PROJECT NUMBER:
LOCATION'

J..-'",;..JS 0' f\ ~ (c TEST PIT NUMBER: c)q - T f - 0 ~
7607... DATE: f-. / (7 /Y 7

(j 4- TP-O~ GEOLOGIST: -(5: 0 {-rt:
MATERIAL DESCRIPTION PID/FID READING

Depth Lithology U E Ea.

(Ft.) Change SoillWaste Characteristics s Remarks -== a.

(Depth/Ft.) (lithology, density, color, etc.) C
., -==e N

S
::l co
0
en

{1rTAl I ) A '7; C W!I~

o Jl.t>..,v) IJ .- ,L T,( SANn

OC::P-rH aF I"",,Asrr=: ~ s-:
f:..;j/) of \"'AeAXW /Jl2 AfZ..o4TP·· ot

fT.6h /,.) Ae-Ar ue Y.J 6Q!..AIJr,(; -SAt\i()

TEST PIT CROSS SECTION AND IOR PLAN VIEW", \ \ N--------'7 t' ~~ '\__ 0\-TP - ~ \ _ ~ ....J'\ ~

\ ,; tr

f?E (. LlIJ

\ ~ <lc. \]! ~
-r.::: 'S1 PI' I ~ ~IY'I "-

!\,; MEA of ~vMMf WIPE \ - ~ ~ • I- -.~ METAL 'O,lI,NJ)IJU& S n ItI.L ~1(JFl c:-'T'''\ - -- - I

t-J J LL EA'V - - - - -
/3>A7""~fl..It5 (t.f/I(JN IC(JNTAltJE"-<;.4~nno i1o'<l) ( ,;oll (VAJOI5TIi~e>tf» $0.,),1-\ - '- ,

t:.L.EC1J1..C,'lJILS ,,.; rLA5I,<..,. BAGS. cs.:l~
(L.(?",.. 5

c Le,,~

REMARKS: /JO Hiv \J S Bf-,AOW6--
~o,.Jc:

31St-Aldie, i <.PO'L £11..t"
i

l l ~, ,.. I, 't
h , I

PHOTO LOG: j!- A= I:4."UP ~ O-z.....



Pagei- of.L
TEST PIT LOG

PROJECT NAME: J.h"2 FAile:::: TEST PIT NUMBER: o4-Tf'-o~
PROJECT NUMBER: 7.l,a'- DATE: ~ 1181 '17
LOCATION: 6~ - -r P - 0""> GEOLOGIST: DC fA)

.-....

MATERIAL DESCRIPTION PID/FID READING

U E ELithology CoDepth
Change Soil/Waste Characteristics S Remarks -== Co

(Ft.) .., -==(Depth/Ft.) (lithology, density, color, etc.) C !:::! N::l !XlS 0
(J)

~~O>N tv ~"'t? t-.JITJ-(

'--z. t M((TAL 131'1.1 OJJJ 1.:-
ELI o c-; nelAl DE Plitl ~

,-r1?5>-( (L~A#..J S61~ \36'LO..J
PiT

TEST PIT CROSS SECTION AND / OR_Ptl-ANVI LII1 rr or- Sv~ FAc.;: oe fit', ~'" I )().)~ IJ01l..TlIt \I~"- .:IME"Tk '~l~ / 7C(<;;IlJJ 5~/<...r?A ,01/),,,1, .

~ \ '~SU~FA(t; (C)0IAM//V~T/oJ ()~i.'1
~ - L. ip-l>_ ~ \~ f4' 40E e>i~.I' :-rf--;'"..,
~ kr ~-~ \<-

I
rtrT 0\(

/)t.I}£lS
\
I

REMARKS:

~

PHOTO LOG:



TEST PIT LOG
Page_\ of~

PROJECT NAME: kJwS eASI 'E TEST PIT NUMBER: U't - 1('-- 04-
PROJECT NUMBER: 760'- DATE: ~/r«117
LOCATION: C,lTe 4- GEOLOGIST: 0 ctAJ

Depth I Lithology
(Ft.) Change

(Depth/Ft.)

r----i Eu;) OF

~TES'"
PIT'

MATERIAL DESCRIPTION

Soil/Waste Characteristics
(lithology, density, color, etc.)

~.;0 ~ f'</U (') 111?T~

O~f3~
CLC=NJ SOil

TEST PIT CROSS SECTION AND / OR PLAN VIEW

t ,./ I '::><>" T'" -et;
IV I -k... ' - 2. I1h'••0)t( 0'" IN' 1\'5 It:..

: 1-2.' L-~t <So)tj~~;J'iZ.--/--,CLf:AlJ
\_~ _ 2.41 ~

PIDIFID READING

u E Ec..

S Remarks -= c..
OJ

c..

C ~ -N
S

:l III
0
fJl

-z..

f'i. '- <..

rJ \)\l-T\.\

-

71'1'1"(" Ur1I'C ~

L" .•.•OF' tL

fHo,o s: rP-04

ST~K~ AT'
Iv ~ST~

Lt ri, oF-

~
t!. c4-TP- III" --
~ If-
; ~,",~, .•.orf\l. .,-,~
" jJ~'
r I ·t ;

O'l- - T?-i\

REMARKS:

PHOTO LOG:



Page .Lof _I
TEST PIT LOG

PROJECT NAME:
PROJECT NUMBER:
LOCATION'

tJVJS EAKLE TEST PIT NUMBER: O£\ -TP-OS"
760'2. DATE: C:2/18/Q"7
C)ITC: 4- GEOLOGIST: D. wITT

MATERIAL DESCRIPTION PID/FID READING

Lithology U E EDepth a.
Change SoillWaste Characteristics s Remarks -= c..

(Ft.) ., -=(Depth/Ft.) (lithology, density, color, etc.) C u:; N

S 0
CJ

(I)

B52..0k.l ;J <:l., ~AJO WI/it"

i n E"T4L 01:0' ~P..l c:..,

.~

~l o Q. A.N6, ~ Sl\/\. n C\. e II/lJs! G p..,~'f Sj\,.J() eLF AAJ
CN{) Or
Tf:?'
6'\T

!

I

TEST PIT CROSS SECTION AND I OR PLAN VIEW l
P .-, ~ - E:- Lli-lt:=; vJ"~''.:''l ~A~\
~

1 C I
~ r- 30 (----+- \4(-1

/,i I - t1"2.-~ I ...,....•..:m:(~? +1
·~Cl~ ORtvV6<' oVLl'tiJ6T:

Jil
I o-r - TP- C i =oJ 1..1r1\1_Of \ DfLA /-)6<: ""-.j Sft,.JO -..1-- S/wl)

~n
-.......y "1'>0£"" Pu';(£Q 5,"tJ(J <,

-s "\iERe) \ -.::;::::-

- /'~ --\ I D~u.v\ G~!;'i'

O+- \ P - 0"- WW5iE: '""-j- I Pl£C.~ Sl'taJD

I
\

REMARKS: a ec.,» 11~
F I.,) 1~/4- 134C",F"ILl. fo~~

PHOTO LOG: "fI 5-6 18 PI (IE ~ A C~QSS 'IBE-Ale tI
I I9;[2 HUll 0 At="O)~ d- 131?f:~TUIN(.r~o;..J~ (SPOJl.. PIl.e

/0 ill 1I II I[ >1 fI r
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TEST PIT LOG

PROJECT NAME:
PROJECT NUMBER:
LOCATION'

J.J w ~ eAR..l...c; TEST PIT NUMBER: () 4-Tp- 06
7bo"2. DATE: 0(0 ~/tfZlq7
4.iT~ 4. GEOLOGIST: D ••.IJ iN;-rr

MATERIAL DESCRIPTION PID/FID READING

Lithology U E EDepth c.
Change SoillWaste Characteristics S Remarks .s c.

(Ft.) III .:
(Depth/Ft.) (lithology, density, color, etc.) c :: N::> CD

S 0
(I)

P7P-o.,nJ <;/l, (t:;AuO)

MI "lG" ()
/

DE-SRI c..,WLT''''' 11F"iItL
I

"3
fJoJ 0 of
-rr:~-(
PIT

I

!,

,

I

:

TEST, PIT CROSS SECTION AND / OR PLAN VIEW n S T<\ l<f J()1'--TI(
I

- Pt I ,,,," ~T:i:. /
. 13P.~-..J)J SAuO C(.~"IJ ! I

1 G.!I~'? a 8""w •••• 0 I 2- ~
I

,

(Me.h .,: . I

- ~.~ I Df"rtl~ &J,ICI(..<> vt/ A.SIC: AT -rP,r:;EL/~~'i2 rte :
~ 1>E<e5 I

11: ~b . '- 14'-1-+-- 7' ~

-e ~ I
~ I S1ItK~ f\A.(~P »r l...I,..,IT O~

.~ IvASrE

T~'(to
M.~

'n;')( PI7
T!ltiJ (.~

CoutO uas: ,j3 c;.ArOf +ac
L/-Nv'.

UU6 J.t f -<:;
P'CA )

REMARKS:

PHOTO LOG:
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PROJECT NAME:
PROJECT NUMBER:
LOCATION·

\J ·vJ -:, e "'-(2..L~ TEST PIT NUMBER: 611~ I cr7
1hOL. DATE: 01- TP- c 7
~\,-.;; + GEOLOGIST: 0 WITT-
MATERIAL DESCRIPTION PID/FID READING

Lithology U E EDepth a.
Change Soil/Waste Characteristics S Remarks E:: a.

(Ft.) III E::
(Depth/Ft.) (lithology, density, color, etc.) C 1: N::J !IlS 0

en

, 0?-ow,) So (5"NO\
?-~ Nc,"AL o f:-13 f1J J({

----
/3ul7~"
of
res l'
pr,

I

TEST PIT CROSS SECTION AND / OR PLAN VIEW
< ,
"+- T f!,r: <: r.»; I -IE57' PIT ,APV/I".,( IF ,cAlL AS jld'S516l c:AS

-"""""TPC;7 I - '-REe'S c:;JofPf 0 ,A OVA 1t.J{~ <IF ~AcKH~F
l- I - f"'E'Al Dt!B:RI S AT EN-r tf'F TfiEf-j (-).,.

~

rr- cG I ( O;,.j"UF:i /070 +eee» FJ~T)lf ••..

\ I - s-rl1K"~5 AT nr~ Ur-liT of rf
0 }.JoT 1.1'1, I OF \,JA-S/c- j

S7A~eP~,e$"T "IT
- ~o{)S i.J j TI-I II-> I nE-7 At PI!'. .IRIS

·rRf~ t..J~(f" I (\fO~II.4 u_i-t-- Z 5' ~ SOi.ir Ii-

REMARKS:

PHOTO LOG:
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PROJECT NAME:
PROJECT NUMBER:
LOCATION:

JJ ws L- •••f;t~ TEST PIT NUMBER:. 04- IP-oS
Jbo~ DATE: ~_G~~~/~/~9L/~f7~ _
c; 1T"" A.. GEOLOGIST: 0 iLl I IT

Depth I Lithology
(Ft.) Change

(Depth/Ft.)

MATERIAL DESCRIPTION

SoillWaste Characteristics
(lithology. density, color, etc.)

PID/FID READING

u E EQ.

S Remarks -= c.
OJ

Q.

C l:
~
N

S
::l aJ0
(J)

8~o,.);J bAIJD't' SGllL

i'\ I:: Tft!.. D e '~'Y-.I'-:>
3;

{30170''"T
I-----l aF IC'>"

Pq-

SlAKe: 1$ jtr' ce-~Tc::~
oF- TES-r (II' ,..vo'
TfI~ Llr'll-r Of vAST€'

TES~TPIT CROSS SECTION AND / OR PLAN VIEW 1f:N 76"T~
~O~\~ .rYlET)L ')t;~t.,~ j)c=,f1 H nr::.. I iJAc;.Tf

.SA"uI'(') Dvt.,\:::(.1 7H1CK
;,olL-

~

c< "LJ TI 1~~1
~ t:::::Jo -d.l a 1'P-€>t· IIY~-,

_IZI-J

REMARKS:

PHOTO LOG:
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TEST PIT LOG

PROJECT NAME:
PROJECT NUMBER:

'-........- LOCATION·

MATERIAL DESCRIPTION PIDIFID READING

Lithology U E EDepth c..
Change SoillWaste Characteristics s Remarks = c..

(Ft.) III =(DepthlFI.) (lithology, density, color, etc.) C us N

S 0
m

(I)

B (2.D i.Jll./' II~I Ac ~ 5AI.JO ••• So «.,
I7F I4~L <Wi r J.t

/

7
(-I...i I)

c:J"f-

fIT
I

I
I

I
I

I

TEST PIT CROSS SECTION AND / OR PLAN VIEW

~/o'~[J

0=7' ~["fI(t Of 61.1 S
~c c. ~1).,(.\J • -r ~rJ--(

fllltCfL 501(.
'.J4-- TP-08Pr( LO~

f/)Ju S A ~tflJlr{" 0
F0 "- /..0 c... A •. I(),J

f"1ISC, _ ;-'11)' rlr?fll A (

STAp.., 12. '.? 0
13pO

(AiVN o-r jJ ~()l E-f:f) r-+ue... r/le £..F 1f,J/5~ B(\CI{ F I( C/ ,t)tr
f;..;:(" 1/ () 5£ o f= TIlt"E 5

---

b!iN <, ~ I\g,LX TEST PIT NUMBER: 04- Tf - 6 cr
7603-. DATE: C, /Iff: 19:1-
< Ir~ 4- GEOLOGIST: O. LJ..J /11

REMARKS: '5T,AKCC IS .M LlnlI ()F -r/h:/...Jttl NoT ct rvvr 0 F iJA ~T't

'-
PHOTO LOG:
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PROJECT NAME:
PROJECT NUMBER:
LOCATION'

u w s p M?.Lv TEST PIT NUMBER: 0 .,- 7P-/ 0
:Z6Q"Z. DATE:" II~ 1"t7

<p'E:__ +- GEOLOGIST: 0, j,yI,-r-r

4'

MATERIAL DESCRIPTION

SoillWaste Characteristics
(lithology, density, color, etc.)

u
s
c
s

Remarks
ECo.::
II

e;:,
o
(I)

PID/FID READING

Ec...::
N
III

Depth I Lithology
(Ft.) Change

(Depth/Ft.)

t7~AN6r- ~ SAND

~I L~ I
(1",-,
t:t
s...•.•..;
'"t

REMARKS:

PHOTO LOG:

IV AS1[ DM.K. ~(JZ.()WAJ
._\;. 1>->6D (')

TEST PIT CROSS SECTION AND / OR PLAN VIEW
.. -

Py; t:" N -r- At:: N<:::.!f ,...-t
j("~1."t>.~

_.......I--r Tf-JD
v)ood>

5"fJD ()~ t1.>~\?
I P'Eu(
o F-1fJ tlOO

~I'\"'l'-

r-13j~)4~
\jJc!;.T

s," \<;;~

E. A.>T

T3~6/L, l? 10
3'-

fS'Z.O - 13 6flf'J'rK.

IS 20 H IJ uS A \f:ADI}J(r ~ 0
J J.J $ f' c;~ Pu.",- /\""J

~prr

r:::.OIC (u/J ("-/.I..

Bo~~vL---------------------------~--+-----------r---t---t
o~

.{

~-rGr;1

iI/OSTC: LJ..5..1: I uS !O F 0 F- '11{ e£" LI A.Ji!:'
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:4 ~D £V~K(l

PROJECT NAME:
PROJECT NUMBER:
LOCATION·

NW5 Ii? Af?l& TEST PIT NUMBER: 0 4 - TP- tI
.<- DATE: hI rngn I L - 1'1 - "n
t:r + GEOLOGIST:. vJ i T7''--

-----

MATERIAL DESCRIPTION PID/FID READING

E I
Lithology U EDepth Q.

Change SoillWaste Characteristics S Remarks .e: Q.

(Ft.) OJ .e:
(Depth/Ft.) (lithology, density, color, etc.) C u

~ N

S 0 al
(I)

I'\l1tMr.:b -sIv.JA CL~h

I---- ... -
b
,

TEST PIT CROSS SECTION AND / OR PLAN VIEW

8~&tJ -rr=)~ hi /4 -z.o

~[ ~

, ~ ~p' ~!Jf}~ i I t_ Im~- f/; 6 -6 s' r ~

~~j' 4'·· (/ 10 '-_ 1--1-- SJ1,Ub~ ~"A~LL.rW U.EAoV s",~> f.A> r Qc IiIiIIIIII&'T
~ . ri, ~/J WI rn C(£IIJJ ::',I( W E.&'
\ 6~t"-Y ~Alf) . Od?-..A '"~ ~ N6~
~ -tJ-<' J. rS'fJ.\Kt~---P-CI\C~b Itr GVTH
"0 \, t: ••.•"s or TflclVLtt

REMARKS: £()'1cr 5J~ r>1~E: 0,..0/2r5 ;";0 W.-f5Te faJlJD PII BA(}I.E)LV~O i•..H(
i

C:oa..-r/iUj!i!i' ,oMA B R..ovJBf:iI.Nlt: oq-,(J-I/ ~

PHOTO LOG: il:s q 10' t2L~(J 9::(TCLJ

~~IO " De, (\ :;e"T (-AJ ,p- i"L ff~)..j'j @~"DW6-: 8"(/-I.~/",/) 7
61''i/n
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TEST PIT LOG

PROJECT NAME:
PROJECT NUMBER:
LOCATION'

U v.)S C A BLt- TEST PIT NUMBER: 04 - T P - L 2..
7b 0'- DATE: f-;, i ij I j7
C ITG 4- GEOLOGIST: O. i.J I 'I

MATERIAL DESCRIPTION PID/FID READING

Depth Lithology U E ECo

Change SoillWaste Characteristics S Remarks E:: Co

(Ft.)
(Depth/Ft.) (lithology, density, color, etc.) C

., E::
us N

S 0
m

en

()I-AN6C C(l::{\rN SIrNf)

vo o e()/Z.tL....

. ','cvO Ot
T <?;;.-:- PIr

TEST PIT CROSS SECTION AND / OR PLAN VIEW

I'~I?.I"'\
\ EAST . fl3. W (;;>T

17'r.--..-:---r- I
'" 100 I

a 4 04-,TP-l'2 ..•. I- ~ ~l(~
~ "'--"0' I r- lOf-1 I

~ I I

~~ \'!'
'J

< It ,

~~" ,,- ~.;ow
REMARKS:

PHOTO LOG: $JJ 'JI a~e" sa!lOw
\()



PROJECT NAME:
PROJECT NUMBER:
LOCATION:

TEST PIT LOG
Page -.L of _\

JJ wS CN2-i.C TEST PIT NUMBER: 0 4-TP- I<s
?GdL DATE: ~1'iJ97<rre a. GEOLOGIST: () ~~ t -,-,-

,-/

Depth
(Ft.)

I
/ I)

MATERIAL DESCRIPTION

SoillWaste Characteristics
(lithology, density, color, etc.)

u E EQ.

S Remarks .& Q.

C '"
.&

l: N

S
:::l CD
0
CI)

Lithology
Change

(Depth/Ft.)

PID/FID READING

6I-AJJ6f S NolD St3~

GfJ...t"( SAIIJD

l----1..n~;-('
plr

Bcm""
of

TEST PIT CROSS SECTION AND / OR PLAN VIEW 1-- J 0 I~ We'>,

E: A ~ r .. _ _. -,--T J 3 J I 6 f2-~/J6c- FN-'6"
. , SAND)0 t!)

OEBrA 15

SEe
LO (r

feR.
Te::.1" Plr
Fo~o+=r P - \4
(>tft-tJ Of A\O~ATII;~

1-°("1><",,0\.1" ot-
Pi 15

-res"

f?t:.:GIU· hT cr3C

C?SO(3cfGIN £,Aa<
r«

PIT 10 e o

REMARKS:

,--.
PHOTO LOG:
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PROJECT NAME:
PROJECT NUMBER:
LOCATION'

JJ w ~ c A#?-le TEST PIT NUMBER: (.J" -Tf/- I 4-
766"L DATE: c.: /;cr / <f7 .-

GEOLOGIST: d 7,....rrr
l

5t.T~· 4-
MATERIAL DESCRIPTION

Depth I Lithology
(Ft.) Change

(Depth/Ft.)
SoillWaste Characteristics

(lithology, density, color, etc.)

PID/FID READING

u E Eel.
S Remarks .:: c,

c III .::
~ N

S
:::J CD
0
Ul

f1J.olJAJ S,4,J.J1J '< Sc:J(1-.

wt-rl+ ~BA K

4-'
/-------j E.}J f}

OF,<CO'"
PIT

~(J"T"
TEST PIT CROSS SECTION AND / OR PLAN VIEW

\ tv,;~"1-4

,p- '3 D ,. ~ t. if"> ,
+.>'5-i. \ ~ ~~"'6t B~l<.~-,J e

1P-P" [1 - /4- I Lf ~ r' ' {}Ef3te(~
( ')I '---./~

.-1 Df-~f(,/
I' ~J

\ 5~OE

tJ J--

l~-\l I
(

I
{
I

'3fA,u ) C ««:5TA\\.E PLAceO "T
T~E. i.,IMI T of tJ"sn;

ffu/5H /036

REMARKS:

u

PHOTO LOG: .:rt fof) {I ME"'T.lh Oe=&1tI?

~ 11q IZ ~IJJD 0 F- f)el3~(S
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TEST PIT LOG

PROJECT NAME:
PROJECT NUMBER:
LOCATION'

i/W':> E 6RLG TEST PIT NUMBER: Of--TP - i;:C
7hO?- DATE: ~(iCf'Cfr
'. -r e +- GEOLOGIST: 0, WI r I

.••...•..

MATERIAL DESCRIPTION PlD/FlD READING

Lithology U E E IDepth c.
Change SoillWaste Characteristics S Remarks ~ c.

(Ft.) cu ~(Depth/Ft.) (lithology, density, color, etc.) C ~ N I::I CJ I, S 0
(I)

$-f2.-ptv 67-(\ }JOt:' s/lI'J/)
'"Z.'

gLAC.K :511,,", t Mtt'Tll~

DC'BRIS • I Do.<-;1(; JV\ I TeJU .~ t
I 7

S"rnr:- 'An. r,; -:".

TEST PQ ~ SECTION AND / OR PLAN VIEW IF .5>rAk€ 13EO ~
'i~ '-./ fP-/S- Wf':>T. ,""r;T ----l104 ~r l-IMrt "~{..vA5rc. rI .
TO Ii? ,,, ,', f~,." ..wJ 31

t----------.J 6 I ~/:'~ '''- ~ .

- D -w- (:.. ,p J4 CL~lJu. ~ so
~~JL /0

~ . t-INO <(16"7
~-J I Rf,A()/;U(~ ItB(Jvf

DltCl<6(lt:'-'IIiP 11-/

i1J~fr
1-l40-- p/JEA.-rn /1" E- 'EoJ.,J\:

)IJ 6'T"f.I.1 ,VC-

REMARKS: W"5~ I1"TE~\ A.L E oJc:.Q;)"'Tt:J.~Q e. I H hEa/HI '( r.£"5T Plr CONr"..J'kt2 lit!.! T'L

.'
(...L~AN

,
Frt.L t.o « I\TE j) TeST P/T OErO;:AJ Eo

;
PAi-SENT.

't"'C hI T. (oMtllth J.jQ

PHOTO LOG:
""l\llk
.rt- I~ 13:1\".:>, f='J00 Dr TP'C.<Jlj.\

~i4- wf)",,,p;G rt.T~fl.'''l ,,.) !?VL.t;<:-\



PROJECT NAME:
PROJECT NUMBER:
LOCATION'

TEST PIT LOG
Page _L_' of .L

N w S t:. A8 LE TEST PIT NUMBER: (,,14 '- TP-16
7f::,()"L DATE: 0/rj/'f7
So( Ie+- GEOLOGIST: 0, v..) ITI

5'

MATERIAL DESCRIPTION

SoillWaste Characteristics
(lithology, density, color, etc.)

u
s
c
s

Remarks

~

Ec.
.!:::
OJ
~
::I
C
CIl

PID/FID READING

Ec..=:
N
CD

Depth
(Ft.)

lithology
Change

(Depth/Ft.)

~Lc:..NJ ,...'> «s» tLC:: .s /v...j()

1-------1 £:#J O0;-
1-----1 Te::JT

0T

REMARKS:

II.L.Q.
tJOI'--TI# :,;>ovn.1 /. fic:-6iJ)

r--J...J-__ i BE ',,J.i
I

f f)f1u~F IL(
? I

"--~~.?-' ~ i f.tJ f) t ( z..ot i
\

TEST PIT CROSS SECTION AND / OR PLAN VIEW

5'c2~ -res-r Pi'
Lo<:r O~-IP -If po~
~~~f!'n"'~ L.o""-K"f"lO.v!l .:F -rc~j

f'IT~ Si" I'lf" ;,.)

CVJ/c;"- o-C

pIT

PHOTO LOG: :r+ Ie;' b h~0V 71.\,,;D
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TEST PIT LOG

PROJECT NAME:
PROJECT NUMBER:
LOCATION·

tJ vJ <; E AA.LE TEST PIT NUMBER: 04-- TP -/ ]
'If, 0 ~ DATE: C; I'H 'I I-

StrE ~ GEOLOGIST: 0, WITT

-....-

MATERIAL DESCRIPTION PID/FID READING

Depth Lithology U E ECo

(Ft.) Change SoillWaste Characteristics s Remarks .!:; Co

(Depth/Ft.) (lithology, density, color, etc.) C
01 .!:;
l: N

S
:J III
C
CI:)

Oa..AJ.J{~.~ SAAln

81

~i G-Rc'1' SAf'ID

I

TEST PIT CROSS SECTION AND / OR PLAN VIEW

I FIIJiSn Olfrfrl,J6-

ff: / JO

00
TeST PlT //-

% l T \ T ~€ (,..,.;J ,3l\ct<Ftc.w,.J(;-

OIZ.~6-€

I (r tJ SA.JQ TE-ST PIT Il.itS".- Uil lID I oot - "TP-I! :I L\-1.. e,JII'-t"\F'LL~O
,S' Il~ ~~1 SI'vJO~@t+{Y(;,1\ I -rw 0 g o,TliC5

Ji 1 I r- Q-JI'I,) ,,J tilT /VOTE: s r It 1<.f"
PLI\<..EO I,..)

I \ <~,.;relL CtF Plr

REMARKS:

PHOTO LOG:
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TEST PIT LOG

PROJECT NAME:
PROJECT NUMBER:
LOCATION'

Uw S E-A~u;- TEST PIT NUMBER: 04- T P-JC(
76c'- DATE: G~/'11 1=t

~ l,e:- 4- GEOLOGIST:, .....),IT-

MATERIAL DESCRIPTION PID/FID READING

lithology U E EDepth
c.

Change SoillWaste Characteristics S Remarks .::: c.
(Ft.) cu -=(Depth/Ft.) (lithology, density, color, etc.) c :: N::J CD, S 0

(/)

l~~~}~ SAJAJ 1/') I,

fi? ~.: "\ -s ANI)
I

~ ~ ~/,J r)' f-f' /Ii 6 r -S;'\J\JJ ")

6f1E'r ..sA.N,41

TEST PIT CROSS SECTION AND / OR PLAN VIEW SIA~( fftGiN 12 Od

~ L 11"1\"{ 0 (- 'F l"ISoH 1'- 45
SEe j E<A7T l(\/JI) I-IU- we~T
D+-TP-'1
Lo{J 'LI1lt-C --- - n-';;-Il.-fl{t=1 ¢ s"

3' ~~~L (L ~/-0Q.. ~ """',s (~I?6e 6 I o~;J--P,~,,"~loJt t o..~dTl~() Pee~r;,( t~",-./tr( "'''''
"/. J._ ·•. r / Cff HE0 (t'l4~~&1L. os _ '
rtE.TII<.. D/?u'1
AODS (oel}>\I!:.) 1/J7c:RMI X.~()

iN lit' ~tt"'6(" 5o1l.

REMARKS:

PHOTO LOG: :\' Jji \ Co C (juS/feQ D~JM L.ooK,AJ(r C'/\ST
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TEST PIT LOG

PROJECT NAME:
PROJECT NUMBER:
LOCATION'

IJ WS r= .4..Atl\. TEST PIT NUMBER: C- /11 tx:
76c;z.... DATE: 0 A- -~- 19'

.:::;I re: 4- GEOLOGIST: T IJ.J I -rI

'-"

MATERIAL DESCRIPTION PID/FID READING

Lithology U E EDepth a.
Change SoillWaste Characteristics S Remarks E: a.

(Ft.) (Depth/Ft.) (lithology, density, color,etc.) .
III E:

C !: N::l mS 0
(I)

Oe.N.X;e: "3,AN5> WC/i-l

<r /-:J, c" "S tJF r;f2.,~'1

.,i
E~)f) of

I«P ••
I

I

,

!

I

TEST PIT CROSS SECTION AND / OR PLAN VIEW \,l t:::'"\ \t EiA!:.T .'~()
.-,--,.--

- {LE-4N _3 AtJ0....

\
(}~,JG~ BEr;'/J T~r- - -o,\-,p-"1.~ I fiNO fIT

~ ~CIV"\
6ljZ..El Sllwh {

I 7 OC=P1tf'- \Q ~-:;:'/(.$~ ~rt rt-" 04 - TP- '" O~- iP-t'l "-------------/ .
I~ \
I~ ~~2.\ CLEfiv SAlVO
~

6
I

'"\J
\.; o+""IP-I~r
}

REMARKS: -re~/ t?IT "= ac. !'l:IEQ iAlE'f...T TO &A~E OF fjIQGt:: ALON&-
~Q~TI~ ~NQ. C1E. 5rL(;9-,

PHOTO LOG: ~n CL...:oA,J C'z'" tV t2. /....·O() 1"- 1,.0 (r EASt
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TEST PIT LOG

PROJECT NAME:
PROJECT NUMBER:
LOCATION'

JjvJS EARL~ TEST PIT NUMBER: .•.....,4 - If - c... 0
7tP 0 z- DATE: ~ i i'rj 97
StiE 4- GEOLOGIST: O. vJ I -rT

MATERIAL DESCRIPTION PIDIFID READING

Lithology U E EDepth
c..

Change SoillWaste Characteristics S Remarks ..!:: c..

(Ft.) OJ ..!::
(Depth/Ft.) (lithology, density, color, etc.) c :: N::l III, S 0
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